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ABSTRACT 
 

Researchers have studied the effects of modifying the physical environment in 

classrooms with high levels of disruptive behaviors in the general education setting. This 

study incorporates modifications used by previous researchers yet in a residential school 

with students who have a hearing loss. The results of the study show a functional 

relationship between the physical environment and levels of disruptive behavior and 

academic engagement. The present study confirmed that by modifying the classroom 

environment to minimize visual and auditory distractions, disruptive behaviors decreased 

and academic engagement increased with students who have a hearing loss. A multiple 

baseline across settings design was used to examine the efficacy of the intervention in 

three classrooms. Social validity ratings by the teachers indicated high acceptability of 

the intervention. Limitations and implications for future research are discussed.  
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CHAPTER 1 

INTRODUCTION AND STATEMENT OF THE PROBLEM 

People react differently to their environments. Fitt (1974) noted that some people 

are more comfortable in small areas, and when entering a large open space they become 

nervous and anxious. He explained the same is true for people who are comfortable in 

large open spaces; when they enter a small crowded space they will exhibit anxious 

fidgety behaviors. Fitt also explains that some people are fortunate to feel comfortable in 

either setting. 

Some environmental cues tell us how to react or behave. For example, when one 

enters a church, the lights are dim and the pews are set facing the altar in an orderly 

fashion. This environment cues the inhabitants to be calm, stay quiet and face the front. 

Take for instance a library with quiet well lit tables in-between rows of books and some 

isolated desks. A library encourages the inhabitants to remain quiet, yet alert and sit in 

small or isolated areas to read or to study. Many researchers have investigated the theory 

that classroom environment influences the way students behave (Hood-Smith & 

Leffingwell, 2001; Visser, 2001; Weinstein, 1977; Zifferblatt, 1972). Downer, Rimm-

Kaufman and Pianta (2007) refer to interaction of environment and human behavior as 

social ecology. The researchers state, “…individual children may vary in their reactions 

to the identical environment and that different environments may produce the same 

outcomes for different children.” Children have different ways of adapting and reacting 

to their school environment.  
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When researchers examine the classroom environment and classroom behavior 

they often address two important behaviors: academic engagement and disruptive 

behavior. These two behaviors are related; as academic engagement increases disruptive 

behavior is likely to decrease (Downer, Rimm-Kaufman & Pianta, 2007; Lane, Smither, 

Huseman, Guffey & Fox, 2007; Paine, Radicchi, Rosellini, Deutchman, & Darch, 1983). 

Lane et. conducted a function-based intervention with a kindergarten student exhibiting 

disruptive behaviors. The researchers found that when the teacher and peers gave 

attention to the student when behaving appropriately, disruptive behaviors decreased and 

academic engagement increased. Downer, Rimm-Kaufman and Pianta made a similar 

distinction. The researchers examined longitudinal data collected from the time infants of 

1,364 mothers were 1-month old. Due to attrition, only 955 children were available for 

the analysis of their study. The children were followed through their school age years. 

Data collected included behavioral and academic reports, interviews with parents, 

teachers, and the child as well as observations made in the school setting. Downer et al. 

compared the observation data of the children in their fourth year of school, typically the 

3rd grade. The researchers found that students confirmed as having school problems 

reported by the teacher were observed to be less engaged in most classroom activities.  

The data from these two studies suggest that academic engagement and disruptive 

behavior have an inverse relationship; when disruptive behavior is high, academic 

engagement will be low, and visa versa.   

Researchers have shown that specific modifications to the physical arrangement 

can decrease disruptive behavior and increase academic engagement. (Evans & Lovell, 
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1979; Schilling & Schwartz, 2004; Weinstein, 1977; Zifferblatt, 1972). Modifications to 

the environment have included changing the seating arrangement, adjusting the lighting, 

adding organizational materials such as shelves, hooks, labels, and creating clear 

pathways in areas of high congestion. Although researchers have studied the effects of 

modifying the classroom for students who have disruptive behaviors; the majority of 

research has been conducted with students without disabilities. A paucity of research 

exists on modifications to the classroom environment with students who have disabilities.  

Visser (2001) and Schilling and Schwartz (2004) have examined the effects of 

environmental modifications in classrooms with students with disabilities. Visser 

reviewed research on the optimal physical arrangement of classrooms and applied the 

research results to classrooms with students with emotional behavioral disorders. He 

suggested that arranging the desks with wide spaces between the students will lessen 

physical contact and discourage disruptive interactions between peers. Visser also 

suggested that giving each student an area to put their personal belongings promotes 

ownership of the classroom and, consequently, students feel safer and less threatened by 

their peers. Visser asserted that an organized classroom where students and the teacher 

are able to access supplies quickly and easily will lessen disruptive behaviors and 

increase academic engagement. 

Schilling and Schwartz attempted to change students’ physical environment by 

altering the seating arrangement from traditional seats to therapy balls.  Their goal was to 

increase in-seat behavior and academic engagement of students with Autism Spectrum 

Disorder (ASD). The researchers speculated that children with ASD have sensory needs 
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that are satisfied for brief periods of time when sitting on therapy balls. The researchers 

found that the use of the therapy balls resulted in increased in-seat behavior which 

allowed students the opportunity to focus on quality instruction.  

Deaf students may exhibit disruptive behavior in the classroom because of 

additional disabilities or visual distractions. The Gallaudet Research Institute (2005) 

survey results show that students who are deaf often have other challenges or an 

additional disability. Deaf students who have attention deficit disorders, learning 

disabilities, and emotional or behavioral disturbance often exhibit disruptive behaviors in 

the classroom (Kelly, Forney, Parker-Fisher, & Jones, 1993; Meadow & Trybus, 1985). 

Disruptive behaviors could also be due to deaf children and adolescents having an acute 

sense of peripheral vision leading to high distractibility (Dye, Hauser & Bavelier, 2007; 

Proksch & Bavelier, 2002). Although no research on the effect of classroom 

modifications with students who have a hearing loss exists, researchers have shown that 

deaf individuals are more distracted by visual cues than their hearing counterparts 

(Bavelier, Dye, & Hauser, 2006; Proksch & Bavelier, 2002; Rettenbach, Diller, & 

Sireteanu, 1999). Research is needed to better understand the impact of modifying the 

classroom to reduce visual distractions which may be the cause of disruptive behaviors 

and lack of academic engagement, particularly for students with severe to profound 

hearing loss who may be more likely to be visually distracted by their surroundings. In 

the past researchers have conducted modifications to the physical environment in 

classrooms with hearing students; I propose to extend classroom modification research 

with students who have a hearing loss.  



                                                                                                  

 

17 
 

 

Currently there are no standardized methods to setting up the physical 

arrangement of the classroom environment. There are a plethora of classroom settings 

and each arrangement is reflective of the teachers’ style and preference. Neither the 

Council on the Education of the Deaf (CED) nor the Council on Exceptional Children 

(CEC) require teacher preparation programs to develop competencies that specifically 

address the physical arrangement of classroom learning environments. However, teachers 

of deaf students have expressed a need to better manage student behavior; one possible 

method is through modification of the classroom environment. Luckner & Carter (2001) 

surveyed teachers and consultants working with students with a hearing loss and found 

that “managing the classroom environment” was one of the top four competencies for 

which teachers felt they needed additional training. Educators need to be aware of the 

possible modifications to the classroom environment that may help to reduce students’ 

disruptive behaviors and subsequently increase academic engagement.  

Classroom environment is related to student behavior (Hood-Smith & 

Leffingwell, 2001; Meyers, 2003; Weinstein, 1977). Students who are deaf often exhibit 

behavior challenges in the classroom (Glenn, 1988; Kelly, Forney, Parker-Fisher & 

Jones, 1993; LaSasso, 1992; Mauk & Mauk, 1992, Meadow & Trybus, 1985), possibly 

because of their susceptibility to visual distractions. Consequently, it is important to 

examine whether changes in the classroom physical environment which might reduce 

visual distractions result in changes in disruptive behavior and academic engagement for 

this population.  
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Research Questions 

The goal of this study is to reduce disruptive behavior and increase academic 

engagement of students who have a hearing loss through environmental modifications of 

the classroom. There are four steps to this study: to identify classrooms with students 

who have a hearing loss and who exhibit disruptive behaviors, to consult with teachers 

about how to modify their classroom environment to reduce students’ disruptive 

behaviors and increase academic engagement; to monitor the students’ behavior 

preceding and following the classroom modification, and to estimate the efficacy of the 

teacher consultation and classroom modification. The central research questions are: 

1. Is there a functional relationship between classroom environment and disruptive 

behavior? 

2. Is there a functional relationship between classroom environment and academic 

engagement? 

3. Will teacher consultation and subsequent physical modifications of the classroom 

environment result in immediate and sustained reduction of disruptive behavior 

and an increase in academic engagement? 
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CHAPTER 2 

REVIEW OF LITERATURE 

This review of literature will (a) trace the history of the classroom environment 

from the 1900’s to the present, (b) compare traditional style classrooms with open 

classrooms which emerged during the 1970’s, (c) discuss the importance of classroom 

arrangement for students who have a hearing loss, and (d) review the research on 

modifying the physical environment of the classroom to reduce disruptive behaviors and 

increase academic engagement.   

History of the Classroom 

The classroom environment has undergone some major changes since the 

beginning of the 1900’s. Historically classroom arrangements were rigid and confined, 

not permitting the student to have much freedom. In the study of the history of classroom 

designs Getzel (1974) studied found that in the 1900’s the typical classroom was a 

rectangle shape, with desks bolted to the floor, in symmetrical rows and the teacher’s 

desk in the front of the room. He suggests this type of environment was set-up as if the 

students were “empty” individuals with nothing better to do than to take orders from the 

teacher. In the 1930’s the classrooms were square, the desks were movable and the 

teacher’s desk was moved to the side of the room. Students were thought of as “active” 

individuals, not mere sponges of the early 1900’s. The teacher continued to control the 

classroom environment but from the side rather than from the front. During the 1950’s 

desks were modified to have a trapezoid shape so they could be arranged into circles. 

Students were thought of as “social” and were encouraged to interact with one another 
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during lessons. The teacher was active and in control; the teacher’s desk was still off to 

the side. During the 1970’s, classrooms began to take on an “open” design where students 

were thought of as “stimulus seekers” able to guide themselves through the learning 

environment. The teacher no longer had a separate desk and was able to move among the 

students, helping those who needed guidance.  

Student’s Behavior in Open Versus Traditional Style Classrooms 

The majority of research on classroom modification was conducted in the mid-

70’s when classrooms were arranged in an “open” style. Open classrooms were 

established to allow the student to have more freedom to move about the classroom and 

learn, based on the student’s own interests. Open classrooms were arranged without desks 

and with stations exhibiting materials for science, language arts, mathematics and other 

subject areas. Traditional style classrooms were typically arranged with students’ desks in 

rows and the teacher’s desk in the front and center, or front and side of the classroom.  

Researchers compared student behaviors and productivity levels in open versus 

traditional classrooms. Fitt (1974), formerly an elementary teacher, compared her use of 

teaching space with a team teacher using the adjoining classroom. Fitt removed most of 

the conventional items from the classroom such as chalk boards and bulletin boards. In 

addition, she moved all of the furniture items such as desks and shelves to the peripheral 

of the room. Fitt’s classroom had mostly open space while the adjoining teacher 

maintained a traditional style classroom with desks, bulletin boards, and shelves filling 

the majority of classroom space.  Through observations Fitt noticed that students, when 

given the opportunity to meander from a traditional “closed” setting to the newer “open” 
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classroom, went where they felt most comfortable. Fitt hypothesized that, based on a 

person’s disposition they will interact with the environment accordingly. For example, if 

a person does not like tight spaces, and are placed in a cluttered and cramped classroom 

they may behave anxiously and without ease. While Fitt described how students behave 

differently in open versus “tight” classrooms, the findings are limited because the data 

collection was not systematic and details regarding the class sizes, grade and location of 

the schools were not identified.  

Gump (1974) noted the productivity differences between traditional and open 

style classrooms. He made observations of 1st, 2nd, 5th, and 6th grade classrooms both in 

traditional and open settings. He found that students in open settings spent less time 

academically engaged than students in the traditional settings (p< .01 level). Gump 

concluded that classroom environments with high student mobility are detrimental to 

student on-task behavior. He also noted that when unobtrusive partitions were established 

between working areas and materials were readily available, the students were more 

engaged and less distracted.  

Although there is no definitive design for the arrangement of the classroom 

environment today, the contemporary classroom is a product of the past (MacAulay, 

1990). Some teachers arrange the desks in rows and have academic subject centers 

arranged in the corners of the classroom. Other teachers have open spaces used for group 

activities and tables used for individual work. Researchers have found that aspects of the 

environment including fixtures such as shelves, partitions, tables, lighting, windows, and 

acoustics may influence student’s behavior in the classroom (Fitt, 1874; Gump, 1974, 
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Zifferblatt, 1972). Paine, Radicchi, Rosellini, Deutchman, and Darch (1983) noted with 

careful and proper arrangement of the classroom the teacher is able to minimize 

disruption and increase the likelihood of student productivity and attentiveness.  

Importance of Classroom Arrangement for Deaf Learners 

Visual Distractibility 

One of the major areas in which deaf students may have difficulty is focused 

visual attention. Dye, Hauser & Bavelier (in press) describe the connection between 

visual demands and attentiveness with children who have a hearing loss: 

With respect to attentional allocation, problems may arise when there is a conflict 

between the demands of the environment and the default allocation of resources. 

For example, in structured learning environments, such as classrooms, the deaf 

child’s attention has to be focused upon an instructor or an interpreter. When there 

are sources of visual distraction in the periphery, then a deaf child may appear to 

be inattentive as their attention is constantly being drawn towards those peripheral 

events (p. 7). 

Although research results are somewhat contradictory regarding the visual 

attention of students with a hearing loss, modifying the classroom environment is one 

possible way to decrease visual distractibility. Some researchers have found that deaf 

subjects have more enhanced visual perception and peripheral vision than their hearing 

counterparts (Chen, Zhang & Zhou, 2006; Neville & Lawson; 1987). Other researchers 

agree that deaf individuals have enhanced peripheral vision but reject the claim that deaf 

individuals are more aware of their visual environment because of auditory deprivation 
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(Bavelier, Dye, & Hauser, 2006; Proksch & Bavelier, 2002; Rettenbach, Diller, & 

Sireteanu, 1999). Rather, Proksch and Bavelier (2002) and Dye, Baril & Bavelier (2007) 

found that deaf individuals are more distractible by their heightened sense of peripheral 

vision and visual intuitiveness.  Rettenbach, Diller & Sirenteanu (1999) tested hearing 

and deaf adults, adolescents, and children with profound to severe hearing losses on 

visual processing, using attention and non-attention loaded segments. Loaded segments 

consisted of pictures with targets drawing the viewers’ attention to one area of the 

segment, non-attention segments had no such target. Visual processing was measured by 

subjects’ response to visual stimuli presented in segments. Subjects were asked to press a 

button on the computer mouse and respond by pointing to the target on the screen with 

the same hand. If there was no target the subject was asked to press the mouse button 

again and wave with the same hand indicating that no target was seen. The researchers 

tested 49 hearing and 49 deaf subjects with a mean age of approximately 13 years. They 

found that the deaf adolescents had a higher reaction time to visual stimuli but a reduced 

visual capacity to process multiple stimuli presented in the same segment than the 

hearing adolescents. In addition, the researchers found that deaf children and adolescents 

had visual processing deficits in both attention and non-attention conditions. Deaf adult 

participants performed better than deaf adolescents and children in both conditions. The 

researchers concluded that visual compensation in attention loaded tasks does not 

develop until adulthood. Since deaf children are susceptible to visual distractions, careful 

classroom arrangement maybe essential to maximizing academic engagement.  
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Auditory Distractibility 

While visual modifications are important in classrooms with deaf students, 

auditory adaptations must also be addressed. A noisy environment may have a negative 

impact on the ability of a student with a hearing loss to remain academically engaged. 

Sorkin (2000) reports that classroom acoustics are of utmost importance for students with 

a hearing loss, especially those using hearing aids. Teachers, parents and advocates 

joined forces to have a provision about acoustics added to the Americans with 

Disabilities Act (ADA). Classrooms were not built with acoustics in mind and often have 

reverberating walls and fixtures as well as background noise produced by computers and 

lights. Any additional noise causes auditory distraction which may distract from 

academic engagement. Sorkin noted that advocates were working with the Access-Board 

to have the provision added so new and renovated schools would have to meet the federal 

mandate under ADA. In turn students needing acoustic sensitive classrooms are able to 

receive their accommodations under IDEA (Individuals with Disabilities Education Act). 

In 2005, the Access-Board announced that states were not required but were 

recommended to meet the suggested acoustic ratio for hearing aid users (15-20db signal 

to noise ratio). Several states have those acoustic ratings in new or renovated classrooms. 

Acoustic levels are a modification worth exploring in classrooms with students who have 

a hearing loss. Unfortunately, complete renovation of the classroom to meet the Access-

Board standards is not possible economically.  

There are several possible acoustic modifications that can be incorporated into the 

physical environment without having to renovate the entire classroom. Researchers 
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suggest putting sound absorbent materials in the classroom such as carpet or throw rugs 

on the floor and carpet tiles or corkboard to the walls (Bednarczyk, Alexander-Whiting, 

& Solit, 1994; Luetke-Stahlman, 1998; Robinshaw, 2007). Reconfiguration of the 

classroom environment so students are located far from equipment that emits high levels 

of background noise will also help increase speech-to-noise ratio (Bess, 1999). 

Robinshaw (2007) who also reviewed preferential seating suggests shutting windows to 

reduce environmental sounds, turning off sound producing equipment (e.g. computers, 

fans), using soft fabrics on surfaces where sound can reverberate such as tables, and 

putting rubber ends on chairs and table legs.  

Researchers have suggested the use of public address systems or sound field 

amplification systems to decrease auditory distractibility and increase the speech-to-noise 

ratios in the classroom (Choi & McPherson, 2005; Flexer & Long, 2003). Flexer & Long 

(2003) studied the impact of the use of sound-field amplification devices on the number 

of special education referrals in two school districts in the Midwest. The researchers note 

that acoustic accessibility is especially important for young students because they are still 

developing speech and do not have the listening experience that adults bring to the 

hearing environment. Acoustic accessibility can be measured by the signal-to-sound ratio 

in any contained area. Speech-to-noise ratio is the relationship between the level of 

speech of the speaker with the ambient noise level in the classroom. The recommended 

speech-to-noise ratio is approximately 10dB for hearing students and 15-20dB for hard of 

hearing or deaf students. The most common amplification device used to increase the 

speech-to-noise ratio is called the sound-field system. This system amplifies the teacher’s 
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voice through a small wireless microphone worn by the teacher. The microphone 

transmits the teacher’s voice to a receiver then to speakers that are mounted on the walls 

or ceilings of the classroom. The researchers found that in both school districts the rate of 

referrals dropped. When the teachers were interviewed the reported that gaining students’ 

attention was easier, students remained engaged longer, and students’ responded 

promptly to instructions because the teacher could be heard more easily. The researchers 

warn against the temptation to draw a causal inference; one can not be certain that the use 

of the sound-field system was the cause of the reduction of special education referrals. In 

fact, during the time of this study, 1989-2000, mainstreaming special education students 

was becoming more popular. Furthermore, a sound-field system is not a cure for students 

with a hearing loss, nor does it amplify sound in the same way as a hearing aid or FM 

system. The sound-field system offers all students’ acoustic accessibility with increased 

speech-to-noise ratios. 

Modifications to the Classroom Environment 

 In the following section modifications to the classroom environment are 

reviewed. The majority of publications are outdated, conducted prior to the 1980’s, and 

of qualitative nature that includes case studies, professional opinion, and observations. A 

detailed summary of the quantitative research reviewed in this chapter is presented in 

Table 1. Modifications include seating arrangement, lighting, organization of materials, 

windows, acoustics, personal versus group space, positioning of the teacher’s desk, and 

barriers and/or partitions. Because there is no research on environmental modifications in 

classrooms with students who have a hearing loss, each of the modifications listed above  
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Table 1 

Summary of Quantitative Classroom Modification Research   

 
Study 

 
Participants 

 
Methods 

 
Purpose 

 
 Results 

Evans & Lovell 

(1979) 

 

 

 

 

 

 

 

 

 

 

6 classes, 231 

students pre-

intervention, 220 

students post 

intervention, 9 

teachers 

2x2 factorial design 

manipulating before and 

after intervention and 

experimental versus control 

classes 

To evaluate the effects of 

modifying the design of a 

school with a large open-plan 

setting.   

Partitions reduced 

congestion, increased privacy 

and blocked the view in areas 

of high activity. They found a 

decrease in disruptive 

behavior and an increase in 

student participation in the 

experimental school but not 

in the control school (p< .05 

level).  
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Study 

 

Participants 

 

Methods 

 

Purpose 

 

Results 

Gump, 1974 700 students in four 

schools (2 

traditional style and 

2 open design), 50 

teachers 

Grades 1, 2, 5, & 6 

Total of 100 hours of 

observations made over 32-

half days of school. Data 

were collected in segments 

of the child’s day. A total of 

319 segments were used in 

the analysis. 

To compare the benefits of an 

open versus traditional style 

classrooms in schools with 

similar characteristics.  

More organized classrooms 

had higher on-task behaviors 

regardless of whether the 

classroom was traditional or 

open style. Open schools had 

significantly lower on-task 

behaviors than students in the 

traditional settings possibly a 

result of classroom design or 

organization.  
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Study 

 
Participants 

 
Methods 

 
Purpose 

 
Results 

Hood-Smith, & 

Leffingwell, 

2001 

A general education 

classroom with more 

than 30 students 

A case study with all data 

collected through 

observation 

To asses the effects of 

modifying the seating 

arrangement in one open 

classroom to reduce disruptive 

behaviors.  

Observed an overall increase 

in academic engagement from 

30 minutes to 50 minutes 

during class work periods. 

Proshansky, & 

Wolfe, 1974 

3 groups of 30 5th 

grade students  

Observation in an “open” 

classroom during a social 

studies lesson  

To critique and analyze the 

impact of the physical setting 

in an open classroom. 

Classrooms should be 

equipped with space for group 

and individual learning 

activities. Classrooms with 

separate work areas seem to 

have more on-task behaviors 

as suggested by the 

researchers’ observations.  
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Study 

 
Participants 

 
Methods 

 
Participants 

 
Results 

Slater, 

1968 

 

263 7th grade 

students in the 

public school setting 

8 equal groups tested on 

writing using the STEP 

Reading Test, Form 3. Tests 

were conducted during the 

1st three periods of two 

consecutive days with noise 

conditions varying from 

quiet, average, or noisy. 

Groups matched on IQ, 

SES, achievement, and 

equal number of male and 

females. 

 

 

To determine if background 

noise has an effect on 

student’s speed and accuracy 

during a standardized writing 

assessment.    

Neither speed nor accuracy 

was compromised in average 

and noisy conditions for both 

female and male participants. 
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Study 

 

Participants 

 

Methods 

 

Purpose 

 

Results 

Weinstein, 1977 25 students in a self-

contained 2nd/3rd 

grade open design 

classroom 

Time-sampling design, 

Observations of each child 

were recorded each 6-

second interval over 35 

minute observations at lease 

6 times a day for 2 weeks.  

To modify the physical design 

of the classroom to produce 

predictable desired student 

behaviors. 

 

 

Organizing the classroom 

environment encourages 

desired behaviors. Significant 

positive changes in behaviors 

were noted in the science and 

game centers (p< .01 level). 

Increased appropriate use of 

classroom supplies was noted 

(p< .05 level). 

Weinstein & 

Weinstein 

(1979) 

60 4th grade students 

in an open space 

school 

Reading comprehension 

tests were given pre and 

post intervention. Students 

were exposed to quiet 

versus noisy conditions. 

To investigate whether noise 

had an impact on reading 

comprehension. 

Classroom noise did not 

impact students’ 

comprehension of main ideas 

and content nor reading speed. 



                                                                                                  

 

32 

 

 
Study 

 
Participants 

 
Methods 

 
Purpose 

 
Results 

Wheldall & 

Olds (1987) 

Two classrooms 

with 9-11 year old 

male and female 

students, one 

classroom contained 

tables the other had 

desks in rows 

ABA reversal design, 

baseline data were collect 

over a 2-week period, then 

intervention data were 

collected over 2-weeks, and 

return to baseline was 

collected over a 2-week 

period. 

Examined the effects of same-

sex versus mixed-sex seating 

on levels of disruptive 

behavior and on-task 

behavior. 

When students were seated 

with members of the opposite 

sex disruptive behavior 

decreased and on-task 

behavior increased 

significantly. When on-task 

behavior was high, disruptive 

behavior decreased and vice-

versa.  

Zifferblatt, 

1972 

Two 3rd grade 

integrated 

classrooms 

Three 2-hour observations To address the theory that 

architecture or physical design 

provides stimulus cues that 

influences the way we behave.  

The disorganized classroom 

caused the teacher to redirect 

more often. Large groups 

promoted socialization and 

minimized academic time.  
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is followed by a description of the implications of the modification for students who have 

a hearing loss. 

Seating 

   Changing the classroom seating is one of the more obvious and easier changes to 

make to the classroom environment. Several researchers have noted how changing the 

seating arrangement has impacted student behavior (Hood-Smith & Leffingwell, 2001; 

Proshansky & Wolfe, 1974; Visser, 2001; Wheldall & Olds, 1987; Zifferblatt, 1972). 

Hood-Smith & Leffingwell conducted a case study in a single classroom containing 

approximately 30 students.  The researchers changed the seating arrangement from five 

rows of six seats and one row of four seats to two rows of 15 seats facing each other on 

opposite sides of the classroom. The changed seating arrangement allowed a common 

area in the center of the room between the two groups of rows. The goal of the new 

seating arrangement was to reduce disruptive behaviors in the classroom. After changing 

the seating, the researchers observed and interviewed the students and teachers and found 

that the students felt more secure and able to focus on the lesson. They reported an 

observable decrease in disruptive behavior although the precise rate of decrease was not 

reported. The teacher reported feeling more in control of the classroom environment and 

was able to help the students more efficiently because they were in smaller groups. The 

researchers observed an overall increase in academic engagement from 30 minutes to 50 

minutes during class work periods. Whether the increase in engagement was per student 

or the overall classroom can’t be determined because the researchers did not specify how 

the data was collected. Although the researchers assert that modifying the classroom 
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environment reduced disruptive behavior and increased academic engagement the 

limitations of this study are clearly noted by their imprecise data collection methods. 

Zifferblatt (1972) noted that circular or group seating encourages socialization 

and can be distracting for many students. Zifferblatt (1972) compared two third-grade 

“integrated” classrooms by observing them over three 2-hour time periods. The goals of 

his observations were to determine aspects of the physical environment that were most 

beneficial for teachers and students. The researcher also reported physical attributes of 

the classroom that contributed to academic engagement and disruptive behavior. 

Zifferblatt defined integrated classrooms as unstructured environments with groups of 

desks designated for specific learning lessons. Students were allowed to move freely 

between the two classrooms choosing which academic or social experience they wanted 

to pursue.  In comparing the two classrooms, the researcher labeled one classroom as 

difficult (D) and the other satisfactory (S) based on students’ behavior and engagement in 

academic activities. In classroom D the desks were in groups; whereas in classroom S the 

desks were scattered. In classroom D several students would meet at the clustered desks 

and socialize rather than work diligently. In contrast, in classroom S only two to three 

students would sit at desks and work together or individually. The mean number of 

minutes students were engaged in reading was 15 for classroom D and 35 for classroom 

S. In classroom S the students were engaged in an ongoing activity with the teacher for 

over one hour over the course of 3 days, whereas, classroom D the activity lasted fewer 

than 20 minutes over 3 days. The activity in classroom D seemed to breakdown because 

of the physical structure and lack of organization in the classroom.  Zifferblatt suggested 
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that placing students in large groups promoted socialization and minimized academic 

engagement time.  

Wheldall and Olds (1987) conducted a study in two classrooms of 9-11 year old 

students using an ABA reversal design. The researchers wanted to determine the effects 

of seating students in same-sex versus mixed arrangements. During baseline (A) and the 

return to baseline (A) phase each class experienced the same intervention; the first class 

had students of the same sex seated at tables, whereas the second class was arranged in 

paired rows with students of the opposite sex seated together. Each class was observed 

for two weeks during each phase of the study. In the intervention phase (B) the researcher 

reversed the seating arrangement; the first class had student of the opposite sex seated at 

tables and the second class had students of the same sex seated in paired rows. The 

seating arrangement and furniture (tables and rows) remained constant in both 

classrooms. Wheldall and Olds found when student were seated with members of the 

opposite sex disruptive behavior decreased and on-task behavior increased significantly. 

In addition, results showed that for both male and female students, when on-task behavior 

was high, disruptive behavior decreased. The reverse was also true; when disruptive 

behavior increased, student’s on-task behavior decreased.  

Schilling and Schwartz (2004) studied an alternative seating intervention by using 

therapy balls instead of traditional seats with students with Autism Spectrum Disorder 

(ASD). They conducted a multiple baseline study to determine if the use of therapy balls 

would increase in-seat behavior and engagement with 4 students with ASD. During 

baseline the students were seated in a typical manner with chairs, benches or carpet 
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squares. During the intervention the students’ seats were replaced by therapy balls. The 

researchers found that students’ in-seat behavior and engagement increased when the 

students were seated on therapy balls. Inter-observer agreement was met for 98% of the 

in-seat behavior observations and 90% of the engagement observations. Social validity 

findings indicated that the teachers preferred the use of therapy balls by the students. 

They concluded that the therapy balls helped the students remain seated because they 

allowed the student to have more flexibility and movement than traditional seats thus 

satisfying their sensory-processing needs. The researchers concluded that alternative 

seating options are a plausible solution to reduce disruptive behaviors and increase 

academic engagement with students who have a disability such as ASD.  

Implication for students with a hearing loss. There is no research providing 

evidence of the kind of seating arrangements that are most beneficial for students with a 

hearing loss. Most teachers utilize a horseshoe or circular seating arrangement in their 

classrooms because it allows the students to see each other when communicating in the 

classroom. Students who use sign language need to be able to see one another easily in 

order to communicate with their hands. Bednarczyk, Alexander-Whiting, and Solit 

(1994) in a description of an integrated preschool classroom noted that preschool children 

had difficulty in circle time activities because they were not able to see all the children 

and many children engaged in conversation simultaneously. They suggest grouping 

children with a hearing loss in small groups so they can all see each other and be able to 

follow the conversation.  
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Dye, Hauser & Bavelier (in press) review previous research on the visual 

distractibility of deaf students. The authors suggest that the best seating arrangement for 

students with a hearing loss is one that is consistent and presents minimal distractions. 

Classrooms with a small number of students, minimal traffic and predicable distractions 

(e.g. the speech therapist entering to get a student for therapy) may help to decrease 

events occurring in the peripheral field thus increase student attentiveness. 

Many teachers suggest that preferential seating at the front of the room closest to 

the speaker (teacher) is essential for students to receive the best speech signals. 

Robinshaw (2007) reviewed the acquisition of hearing, learning and speech during early 

childhood development in children with a hearing loss. She as well as other researchers 

found that the further the student is placed from the sound source the less audible speech 

becomes because it has to travel further through the noisy classroom environment (Choi 

& McPherson, 2005; Flexer & Long, 2003).  Choi and McPherson (2003) who researched 

speech-to-noise ratios in 47 schools in Hong Kong, noted that hearing students typically 

need a 10dB speech-to-noise ratio, meaning the desired sound is 10dB louder than the 

background noise. However, deaf or hard of hearing students need at least 15-20dB 

speech-to-noise ratio. One suggestion to closing the speech-to-noise gap between the 

teacher’s voice and the student is to place the student closer to the teacher and furthest 

from sources of background noise (e.g. air conditioner, open windows and doors, 

computers).  
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Lighting 

Student’s behaviors are affected by too much or too little environmental lighting. 

Lighting is an important element to consider because it is easily adjustable. Visser (2001) 

observed a classroom of students with emotional behavior disorders (EBD) and 

comments on how his observations relate to past research. His personal perspective made 

through observations align with other researchers who have suggested that too much light 

creates a “dazzling” on white boards and students’ desks which is a visual distraction 

(Evans & Lovell, 1979; Proshansky & Wolfe, 1974; Weinstein, 1979). In contrast, he 

suggested that dim lighting can lead to low achievement. Students with emotional 

behavior disabilities often have a difficult time focusing on their work; relieving 

environmental constraints such as low lighting and “dazzling” helps to eliminate 

additional distractions. Visser suggests capitalizing on natural lighting to avoid 

extraneous light annoyances.  

Implication for students with a hearing loss. Because students with a hearing loss 

primarily use their vision to communicate, sufficient lighting and control of excessive 

lighting is probably important to maintain in the classroom environment. In addition, deaf 

students need adequate lighting to communicate. Lighting should be modified if 

“dazzling”, glare or insufficient light impedes students’ ability to see one another or their 

materials. Although this is true for all students, some students with a hearing loss rely on 

a clear line of vision between signers in order to communicate unlike their hearing peers. 

Other students who supplement audition with speech reading also need a clear line of 

vision as well as good lighting conditions. Latimer, Birdsey, and Mann (1994) addressed 
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the need for facilities for deaf and hard of hearing students to undergo major design 

changes mandated by the Americans with Disabilities Act. The authors suggested that 

designers of facilities for the deaf should consider five essential elements: visual music, 

color/light, sight lines, technology, and acoustical balance. As regards to color and 

lighting they specifically note that dim lighting, glare, and lights that are situated behind 

the speaker make it difficult for people with a hearing loss to distinguish sign language or 

to speech read. They also note that too bright lights or the position of light sources can 

reflect from glass, causing glare or dazzling light. The researchers suggest covering 

windows to block bright light from entering the room or using opaque glass to control 

external excessive light. Careful placement of light sources is also recommended so as to 

avoid glare.  

Organization of Materials 

Classrooms with organized materials have less disruptive behaviors than in 

classrooms that are disorganized and in disarray (Goodman & Pendergrass, 2001; Gump, 

1974; Weinstein, 1977). Weinstein (1977) conducted a study in an open design second-

third grade combined classroom containing 25 students. The classroom was not organized 

in a fashion that encouraged appropriate use of the five subject centers: math, reading, 

science, art, and games. Her goal was to modify the physical design of the classroom to 

produce desired student behaviors in these centers. These desired behaviors included 

increasing the use of centers that were seldom visited, creating multiple uses for certain 

centers, and encouraging the use of curriculum materials in specific centers.  
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Weinstein used a time-sampling by child as her observation technique because the 

students had no assigned seating and were often in different areas throughout the work 

period.  All students were alphabetically ordered and individually observed for six 

seconds. The observer recorded student behavior and area of engagement for each student 

six times a day over 35-minute intervals throughout the day for approximately two 

weeks. Inter-observer reliability scores averaged 91% before and after the intervention. 

Pre-intervention data revealed: (a) female students seldom visited the games and science 

center, (b) class supplies were located randomly throughout the classroom and were 

seldom used in relevant subject areas, and (c) students engaged in inappropriate and 

disruptive behaviors in the reading area. Weinstein organized the classroom by adding 

shelves to the science area for a clear and neat display of materials, added shelves, a low 

platform, table and stools to the game area, organized class supplies within the work 

areas, and added a small playhouse to replace a table and chair that were rarely used by 

the students and teacher. The playhouse served as a place for students to have privacy, 

quietly read, and decrease congestion in other centers of the classroom. After the 

modifications were made Weinstein observed and recorded student data for over two 

weeks. She found that organizing the science and game centers increased the usage of 

both the materials and the work centers by both boys and girls. The room had a more 

equal distribution of activity throughout the five subject centers. Significant positive 

changes in behaviors were noted in the science and game centers (p< .01 level). Increased 

appropriate use of classroom supplies was noted (p< .05 level). However, the addition of 

the playhouse did not elicit the changes in behavior such as increased quiet individual 
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reading time and decreased congestion in others centers that was predicted when adding 

it to the classroom environment. The reading center only produced a minimal and non-

significant change in behavior which the researcher suggested was due to the complexity 

and size of the center. Overall, by organizing the classroom environment Weinstein was 

able to change students’ movement throughout the subject centers, use of materials 

within those areas, and increase desirable behaviors such as writing, active engagement in 

games, arts and crafts, and communication.  

Gump (1974) observed approximately 700 students and 50 teachers in four 

schools: two traditional and two open school settings. Observations were divided into 

segments that were defined as substance and non-substance time. Substance time was 

defined as on-task behaviors such as attending to the lesson and working on the assigned 

task. He defined non-substance time as “moving, waiting, and getting organized, etc” (p. 

584). Each segment was rated for quality, duration, group size, and facet of “pilot” 

students as they moved throughout the classroom throughout the day. Facet observation 

features included the focus of the behavior (academic or social), teacher or pupil 

leadership, pacing of the activity, and whether the activity was independent or group. 

Substance time included segments when the student was engaged in academic and on-

task behaviors. Non-substance included segments when the student was not engaged in 

any productive behavior. The students were in grades 1, 2, 5, and 6. He observed over 32 

half school days amounting to over 100 hours of observations recorded in segments of the 

child’s day. A total of 319 segments were used in the analysis. Gump compared the 

school settings to determine the benefits of an open school versus a traditional school. He 
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found that in both open and traditional schools teachers and students lose “substance” 

time when the teacher was disorganized and students were in various locations 

throughout the classroom. Gump determined that the more organized classrooms had 

higher on-task behaviors regardless of whether the classroom was traditional or open 

style. However his results did suggest that students in the open schools in his study had 

significantly lower on-task behaviors than students in the traditional settings possibly a 

result of classroom design or organization.  

Hood-Smith & Leffingwell (2001), who also studied seating arrangement 

conducted a case study in an open classroom without windows. They conducted 

classroom observations and obtained teacher-student verbal reports. The researchers 

studied the effects of rearranging the seating on disruptive behavior and academic 

engagement.  Originally the classroom was set-up with desks in rows, two cinderblock 

walls, two walls made of lightweight temporary material and no windows. One of the 

walls contained a glass partition from the center to the ceiling, allowing students to see 

the teacher’s planning area. Baseline observations revealed students were extremely 

disruptive; students seated in the back of the room would try to leave class. Students were 

hostile, shouted, shoved, tore paper, stole books, and sat in a congested arrangement 

which exuded crowdedness. Students were reported to be engaged in a lecture for no 

longer than three minutes. Although the researchers could not add windows to the room, 

they were able to rearrange the room in a manner that was more open. The rearrangement 

consisted of moving furniture so that the teacher was in control of who entered and exited 

the room. The students’ desks were placed in rows facing one another leaving a large 
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space in-between the two rows for common space or group activities. Unused furniture 

was removed from the room. The rearrangement of furniture relieved the crowdedness of 

the classroom and permitted the students to move around without contacting one another. 

Through interview data the researchers concluded that a windowless environment made 

the students feel trapped and crowded. By creating adequate space in the physical 

environment those feelings were overcome and disruptive behavior decreased and 

academic engagement increased.  

Implication for students with a hearing loss. Teachers vary in their degree of 

organization as well as their methods of organization. Some teachers may lack the time 

and money needed to organize their classroom according to the suggestions outlined in 

previous research studies. Many teachers and students can benefit from having an 

organized classroom environment. Bednarczyk, Alexander-Whiting, and Solit (1994) 

published professional opinion guidelines for adapting a preschool environment to 

include children with a hearing loss. The researchers stressed the importance of an 

organized classroom with a specific area designated for hearing technology such as 

batteries, battery tester, FM devices, and safe storage for hearing aids when students are 

unable to use them (e.g. swim class, naptime). In addition, the researchers suggest 

organizing the classroom with pictures, fingerspelled names on personal items (e.g. desk, 

cubby), labeling work and play areas with the number of children that are allowed in that 

area at one time, and neatly displaying children’s work to build a sense of ownership in 

the classroom.  
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A recent review of the literature by Osher et al. (2004) names certain classroom 

indicators as risk factors for not only inattention but also aggression. Osher et al. 

indicates aspects of the troubled classroom environment as follows: inadequate care for 

the physical appearance, no student work displayed, lack of organization, and no 

evidence of students’ culture and creative work.  Bednarczyk, Alexander-Whiting, and 

Solit (1994) also discuss the importance of classroom organization that incorporates deaf 

culture. Cultural artifacts such as posters of the sign language alphabet and numbers, as 

well as labeling items with print and ASL signs can heighten cultural awareness in the 

classroom. Organizing the classroom in a manner that ensures the safety of students with 

a hearing loss such as using alarm devices that are equipped with lights and having a 

TTY or video relay in the classroom are also important.  

Windows 

Windows provide lighting but sometimes at the expense of visual and physical 

distractions. Some researchers have argued that a windowless classroom environment 

may benefit students and teachers. Weinstein (1979) published a comprehensive literature 

review which suggested a windowless environment can protect the students from outside 

elements such as wind and heat. She also noted that without windows, classroom designs 

can take on many different modifications because there are more options without having 

windows as a factor of distracting the students. Visser (2001) who also studied lighting 

agreed that windows can be distracting for students with emotional or behavioral 

problems.  
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Implication for students with a hearing loss. No studies have been conducted on 

the impact of windows or a windowless classroom with deaf students. However, several 

professionals working with deaf students have suggested that windows are a source of 

light which can create background lighting or shadows on the face of the speaker, making 

it difficult for students to see signing and lipread 

(http://www.open.ac.uk/inclusiveteaching/pages/inclusive-teaching/accessible-

environment-deafness.php). Some suggestions to change rooms with windows include 

adding curtains or covering the lower portion of the window to preserve the function of a 

window but minimize outside distractions.   

Acoustics and Noise 

Classroom acoustics can help or hinder students’ behavior in the classroom. 

Research on noise in classrooms with hearing students has conflicting results. Weinstein 

and Weinstein (1979) conducted a study comparing the reading scores of sixty 4th grade 

students exposed to varying noise conditions in an open space classroom. The researchers 

tested whether noise volume had an impact on the students’ reading comprehension 

scores. Reading tests were administered in a random sequence over the course of three 

weeks. The sequence was a combination of morning and afternoon test sessions 

coinciding with noisy versus quiet times of the day. During the “noise” sessions, 

Weinstein and Weinstein increased the noise in the classroom by 13dB above the natural 

noise level. The researchers found that classroom noise did not impact students’ 

comprehension of main ideas and content nor reading speed. Slater (1968) found similar 

results in her study with 263 7th grade students who were exposed to quiet, average, and 
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noisy classroom conditions. Slater hypothesized that the students would perform better on 

a writing task in the quiet condition. She used white noise and typical school noise in the 

“noisy” classroom setting. The researcher found that neither speed nor accuracy was 

compromised in average and noisy conditions for both female and male participants. 

However some researchers argue that a noisy learning environment impacts a student’s 

ability to focus on their work although there is no existing research to prove this 

argument (Choi & McPherson, 2005; Proshansky & Wolfe, 1974; Robinshaw, 2007; 

Sorkin, 2000).   

Choi and McPherson studied the noise levels in 47 highly urbanized primary 

general education classrooms in Hong Kong. The researchers gathered acoustical 

information about the classrooms, measured the acoustics with noise and speech meter 

instruments, and interviewed teachers and students.  The mean number of students in 

each class was 34 (range = 23-45). Eighteen classes were already using a fixed public 

sound amplification device and two classrooms used a portable public address system. 

The mean noise levels of the occupied classrooms were 60dB. The mean unamplified 

speech levels of the teachers were 73dB. The mean unamplified speech levels of the 

students were 65dB. The average speech-to-noise ratios were 13dB for teachers 

unamplified and approximately 4dB for students. As stated previously the recommended 

speech-to-noise ratio is 15dB. The unamplified teachers failed to meet that ratio, 

however, when teachers were amplified the speech-to-noise ratio was 18dB. Choi and 

McPherson found that when teachers were amplified students could hear the teacher 

better without the distraction of background noise. Because the students’ voices were not 



                                                                                                  

 

47 

 

amplified optimal sound-to-noise ratio between students was not achieved. In addition, 

the researchers found that students in the amplified classrooms showed improved 

achievement and increased participation than students in unamplified classrooms.  

Implications for students with a hearing loss were previously discussed in the 

section titled Importance of Classroom Arrangement for Deaf Learner: Acoustic 

Distractibility.   

Personal versus Group Space 

Students need space to conduct both individual work and participate in group 

work. Researchers have found students understand what is expected of them and stay on 

task longer in classrooms with distinct areas for group work versus independent work. 

Zifferblatt’s (1972) who also studied seating arrangements, made observations in 

integrated classrooms and found that the satisfactory classroom had separate areas 

designated for independent and group work. In the difficult classroom both group and 

independent work were conducted at the student’s seats which were arranged in clusters. 

The effect of the different defined work spaces was that the teacher in the satisfactory 

classroom made 12 comments concerning behavior, where as the difficult classroom 

teacher made over 40 comments over the course a 2-hour observation. 

Personal space allows the student to have ownership of the classroom by having a 

secure place to put their personal belongings. Visser (2002) noted classrooms with 

students with emotional behavior disorders should incorporate personal space because it 

allows the student to feel respected and safe which in turn helps them focus better. In 
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contrast, group space allows students the space to exert energy safely without bothering 

other students, and to explore creative energy (Holt, 1974; Proshansky & Wolfe, 1974). 

Proshansky and Wolfe (1974) conducted qualitative observations of three groups 

of 30 5th grade students in an open school setting during social studies lessons. Based on 

their observations the researchers suggested classrooms should be equipped with space 

for group and individual learning activities. They suggested arranging the room in a way 

that respects solitary work by having desks facing walls or creating a small house out of 

an appliance carton where a student can work alone. They also suggested students should 

have open space for working together and encouraging creative collaborative activities. 

One possible method to promote creativity would be to have art, play, or manipulative 

materials close-by that provide opportunities for children to work together and share 

ideas. This study is limited because the researchers based their suggestions on 

observations of “open” classrooms with students of a specific age group. Further research 

is needed to determine if their suggestions are generalizable to different age levels of 

students in various settings. 

Implication for students with a hearing loss. Personal versus group space has not 

been researched in classrooms with students who have a hearing loss. Modifying the 

classroom environment to have both personal and group space is feasible and interesting. 

Since researchers have found that creating distinct areas for personal and group space 

reduced disruptive behaviors in the general hearing population, similar research should be 

conducted with students with a hearing loss. Students with a hearing loss are typically 

seated in a semi-circle arrangement to allow group discussion. If the semi-circle was 



                                                                                                  

 

49 

 

large enough to have adequate spacing between the desks, this area could be designated 

for individual work. In addition, the large half circle in front of the student’s desks could 

be used for group activities if equipped with carpet and comfortable sitting pillows. 

Another possibility is to arrange the individual work areas so that students cannot see one 

another, thus discouraging visual distractions and visual communication during 

independent work periods.  

Positioning of the Teacher’s Desk 

The placement of the teacher’s desk is a cue to students in their learning 

environment. Proshansky and Wolfe (1974) who also studied personal versus group space 

describe classrooms where the teacher’s desks were in different positions. In one 

classroom the teacher’s desk was isolated yet raised on a platform and in the other 

classroom the teacher’s desk was placed in the center of the room. In both circumstances 

they suggested that the positioning of the teacher’s desk communicated authoritarianism 

with a watch dog mentality. Zifferblatt (1972) who also studied students seating 

arrangement, found that there was a large discrepancy between difficult and satisfactory 

classrooms and the amount of time teachers occupied their desks. In the “difficult” 

classroom the teacher’s desk was in a central location easily accessible to the students. In 

the “satisfactory” classroom the teacher’s desk was located within a nook off to the side 

of the classroom. The teacher in the “difficult” classroom was in her desk a total of 140 

minutes over the whole observation period; whereas the teacher in the satisfactory setting 

occupied her desk for only 34 minutes. He concluded that if the positioning of a teacher’s 

desk is in a central area from which student’s are easily observed, the teacher will spend 
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more time sitting at their desk than interacting with the students. The more time a teacher 

spends away from the students the more likely it is that problem behaviors will occur and 

students will spend less time engaged in their work. The teacher in the “satisfactory” 

classroom was less likely to utilize her desk during work time because it was in a 

difficult-to-access corner. Therefore, the teacher interacted and managed appropriate 

interactions between the students which led to less disruptive behavior and increased 

academic engagement. Radichhi, Rosellini, Deutchman, and Darch (1983) suggested 

removing the teacher’s desk if it is not being used frequently. These authors noted that 

one teacher who removed her desk spent most of her time teaching lessons, circulating 

amongst the students, and managing group activities.  

Implication for students with a hearing loss. Although no research has been 

conducted regarding the placement of the teacher’s desk in classrooms with students who 

have a hearing loss, researchers have shown that the more time a teacher spends engaged 

with students the better the student outcomes (Ezrailson, Kamon, Loving, McIntyre, 

2006; Middlecamp, 2005; Reeve, Jang, Carrell, Jeon, & Barch, 2004). Deaf students 

often need additional assistance in content area subjects which is best achieved in a 

classroom where the teacher is easily accessible. An option to consider is to position the 

teacher’s desk in an inconspicuous area in the classroom such as an enclosed area or 

behind a low partition, so the teacher will be forced to remain amongst the students. The 

teacher’s desk could then be used as a resource center to meet with students privately or 

to conduct business at when the students are not present. Zifferblatt states that the 

teacher’s desk should be moved away from the central zone of where the majority of 
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classroom activities occur to avoid students from congregating in one area and to deter 

teachers from staying at their desk rather than helping students.  

Barriers or Partitions 

Researchers have used partitions for modifying the classroom in various ways. 

Evans & Lovell (1979) added partitions to an open classroom to reduce class 

disruptiveness and increase student participation. The researchers chose two high schools, 

one as an experimental school and one as a control school. At the experimental school six 

classes (231 students) were observed prior to intervention and four classes (220 students) 

were observed post-intervention. At the control school, four classes (100 students) were 

observed prior to intervention and three classes (165 students) were observed post-

intervention. All classes were randomly selected for observation. The characteristics of 

the school population were closely matched for socio-economic status, ethnic diversity, 

household income, and gender ratio.  The independent variable was modifying the 

classrooms in the experiment school by adding partitions to redirect student pathways, 

increase privacy in some areas, absorb sound, and create boundaries between various 

areas in the classrooms. The researchers measured student attitudes towards their 

environment by administering the Moos-Trickett Classroom Environment Scale. In 

addition, they made observations of the classrooms to measure questioning patterns and 

the number of interruptions. The researchers found that by adding partitions they were 

able to control the movement of students’ travel in the classroom as well as create 

isolated areas for specific purposes. The partitions alleviated areas of high congestion, 

increased privacy in areas used for independent work, and blocked the view in areas of 
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high activity such as the science center. Evans and Lovell reported a significant decrease 

in disruptive behavior and a significant increase in student participation in the 

experimental school but not in the control school (p< .05 level).  

Proshansky & Wolfe (1974) observed partitions being used as barriers as well as 

attention-getting devices. A partition may be used as a barrier to minimize visual 

stimulation and background noise for students who are easily distracted. A partition that 

is clearly labeled and not too obtrusive may draw attention to that area and result in the 

area being visited more frequently by the students.  

Partitions can be made from existing furniture in the classroom. Weinstein (1977) 

moved students’ cubbies from the center area of the classroom to the edge of two subject 

areas. Instead of the cubbies interfering with the flow of the classroom, they now served a 

dual purpose: an area for students to store personal belongings and a partition between 

subject areas. 

Implication for students with a hearing loss. Barriers or partitions used in 

classrooms with students who have a hearing loss must not limit their ability to receive 

visual access to all communicators in the environment. However, an area without some 

definition has its limitations. Latimer, Birdsey, and Mann (1994) described how 

Gallaudet University developed Larent Clerc a model secondary school for the deaf in the 

late 1960’s. The school was designed based on the current trend of open schools without 

walls. Not soon after the school was finished partitions began to arise because teachers 

realized the open space allowed sound reverberation and light reflection which was 
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distracting for students with a hearing loss. Because of these factors, partitions and walls 

were erected to minimize auditory and visual distractions.   

Gump(1974) states that partitions are useful but must not impede students’ visual 

and auditory stimuli. This would be true both for students using sign language and 

hearing aids. Students rely on visual cues to know what is happening in their environment 

as well as need access to auditory cues to comprehend what is being said throughout the 

classroom discourse. Researchers have noted that a clear line of sight is critical for deaf 

students to obtain communication cues from the teacher and peers (Bednarczyk, 

Alexander-Whiting, & Solit, 1994; Latimer, Birdsey, & Mann, 1994). Partitions can be 

used to block visual distractions but they must be low enough so they do not block the 

lines of communication in the classroom.  

Limitations of Past Research 

In Weinstein’s (1979) literature review she noted the limitations to conducting 

environment modification research in classrooms. First she discussed the difficulty with 

matching an experimental and control group across classrooms and schools. Matching for 

socio-economic status, ethnic diversity, sex ratio and household income is challenging, 

especially when researchers want to make comparisons between the two groups. When 

researchers use a matching design to compare classrooms they face various threats to 

both internal and external validity because students and instructors vary greatly from 

setting to setting.  

Maturation is an obvious problem with studies made over an extended period of 

time. For example, studies with young children in an education setting are going to 



                                                                                                  

 

54 

 

change not necessarily because of the treatment, but more so because of natural occurring 

maturation processes: learning new academic skills or developing social interactions. 

In addition, there is a dearth of evidence-based research that uses control groups 

and effect size to provide sufficient evidence that the intervention was actually significant 

over time. Although the observational (Hood-Smith & Leffingwell, 2001; Proshansky & 

Wolfe, 1974) or professional insight (Fitt, 1974) literature is interesting, they offer little 

to no evidence-based strategies to use in practice. However, the researchers’ observations 

and anecdotal results can be useful when establishing hypotheses for future research.  

Researchers have shown that modifications to the classroom environment can be 

an effective way to minimize disruptive behaviors and increase academic engagement. 

Previous literature has noted modifications to the physical environment of both open and 

traditional classrooms. There has not been evidenced-based classroom modification 

research involving students with disabilities. Although the benefits of applying classroom 

modification procedures with students who have a hearing loss are yet to be discovered, it 

is reasonable to believe that the application of previous research methods will prove to be 

successful. 
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CHAPTER 3 

METHOD 

  The following chapter will describe the methods used for this research. Details of 

the participants, setting, variables, research design, and procedures will be reported. Data 

collection and analysis will be described with emphasis on internal and external validity. 

Inter-rater observer procedures are also described.   

Participants 

 Participants for this study included three teachers from a school for the deaf in 

Southern Arizona. Prior to initiating contact with the teachers, the principal investigator 

(PI) met with the superintendent to review the research proposal and gain permission to 

approach the building administrators and individual teachers. Once granted permission by 

the superintendent, the school principal was contacted via email and phone. The school 

principal identified three teachers who reported having high levels of disruptive behavior 

in their classrooms. The PI conducted informal observations of these classrooms to gather 

information about the kind of disruptive behaviors that were occurring in the classrooms. 

In addition, the PI conducted informal interviews with the teachers to determine their 

level of interest in modifying their classroom environments to help reduce disruptive 

behavior and increase academic engagement. Upon approval of the IRB to conduct this 

study, the PI requested all three teachers to participate in this study based on the 

following criteria: 

• Type of disruptive behavior in the classroom 

• Classroom environment warranted modification 



                                                                                                  

 

56 

 

• Teachers’ willingness to modify their classroom environment 

• Teachers’ willingness to be surveyed and interviewed before and after the 

intervention 

All three were hearing. Teachers 1 and 2 were female and Teacher 3 was male. Teacher 1 

was a long-term substitute teacher who inherited her classroom with all of its belongings 

for 5 months and had no previous teaching experience prior to placement in this 

classroom this year. Teachers 2 and 3 had over twenty years experience in the classroom 

teaching deaf students and had occupied the same classrooms for 9 and 12 years 

respectively. Once the teachers gave their written consent formal observations began in 

each classroom. Participation in this study was completely voluntary. 

Setting 

 This study took place at an urban campus of a state school for the deaf and blind. 

The campus consists of an elementary, middle, and high school. Approximately 168 

students with a hearing loss, currently attend the school. Each classroom has one teacher; 

some classrooms also have a teacher’s aide. The communication philosophy of the school 

is ASL immersion and all instruction is presented in sign language. The campus is 

diverse with students who have varying hearing loss but the majority of students have a 

severe to profound hearing loss. All observations and interviews were conducted within 

the classroom setting. All three teachers taught at the elementary level. All three 

classrooms had students ranging in age from 9-11 years old. Classrooms 1, 2 and 3 had a 

total of 4, 5 and 5 students respectively. Classroom 1 was labeled a “life skills” class 

because all of the students were lower functioning than other students at their age level 
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and had disabilities in addition to deafness. All of these students had fine motor delays 

and two had vision impairments. Classrooms 1 and 2 were general deaf education classes 

with some students having additional disabilities such as behavior, attention and 

hyperactivity deficits.  

Dependent Variables 

 The dependent variables in this study were total classroom disruptive behavior 

and total academic engagement. Disruptive behavior included speaking or signing 

without permission, getting out of seat, making unwanted physical contact with a peer, 

object, or adult without permission, not following directions and/or making loud noises. 

These behaviors typify the disruptive behaviors noted during the informal observations 

and mentioned by teachers during the initial informal interview process. 

1. Speaking or signing out without permission was documented as a student 

engaged in conversation with a peer when the teacher is engaged in 

individual or whole group instruction.  

2. Getting out of seat was documented as the student leaving their seat 

without prior permission from the teacher and causing distractions to other 

students or interrupting teacher by having to be redirected to their seat. 

3. Making unwanted physical contact was documented as a student touching 

a peer or adult without receiving prior permission to do so. Unwanted 

physical contact included playing with, fondling, or manipulating objects 

without permission.  
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4. Not following directions was documented as the student not responding to 

the teacher’s initial request and the teacher having to repeat the request 

two or more times thus interrupting the flow of the classroom lesson.  

5. Making loud noises was documented as the student making noises that 

disrupted the teacher or disturbed students with assistive hearing devices 

(implants or hearing aids). Disruption was noted when either the student or 

teacher requested the student to stop making the noise. Noises ranged from 

banging on the table or desk to using objects to create disruptive noises.  

If the teacher reported additional types of disruptive behavior other than the behaviors 

described above, those behaviors were incorporated into the assessment measure when 

collecting data on overall disruptive behavior in the classroom. 

 Academic engagement included both passive and active engagement. Passive 

engagement was documented as any behavior where the student was a productive 

member of the classroom without active participation. Passive engagement included 

listening and attentively watching the teacher during lesson delivery. Watching the 

teacher was defined as sustained eye contact which in turn equated to passive 

engagement. Active engagement was documented as any physical behavior where the 

student was a productive member of the classroom. Active engagement included raising 

his/her hand, working independently (writing, using a calculator, using manipulatives), 

answering a question, working with another child on the assigned task, and following the 

teacher’s directions (Downer, Rimm-Kaufman & Pianta, 2007; Lane et al., 2007). 
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Students who were not engaged either passively or actively were documented as 

unengaged.  

Independent Variable 

 The independent variable was the actual modifications to the teachers’ 

classrooms. This modification was made after each teacher had individual consultation 

with the researcher on classroom modification strategies to reduce disruptive behavior 

and increase academic engagement. After baseline data were collected in each classroom, 

the PI met with each of the teachers in their classrooms, and reviewed possible 

environmental modifications. Teachers selected which modifications to make in their 

classrooms. The PI kept a record of modifications using the Classroom Modification 

Checklist (see Appendix C). Classroom modifications included but were not limited to 

changing the seating arrangement, adjusting the level of lighting, adding organizational 

materials such as shelves, hooks, labels, and creating clear pathways in areas of high 

congestion. 

Research Design 

 A multiple baseline across classroom settings was used for this study. The design 

was chosen to establish a functional relationship between the classroom environment and 

disruptive behavior and academic engagement. A multiple baseline design is a common 

well-accepted design in behavioral intervention research (Horner, Carr, Halle, McGee, 

Odom, & Wolery, 2005; Richards, Taylor, Ramasamy, & Richards, 1999). As required 

by the design, the shift from baseline to intervention was staggered so it occurred at 

different times for each classroom. Each observation session lasted 20 minutes unless all 
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students left the classroom. Six observation sessions were made during baseline data for 

Classroom 1, 10 for Classroom 2, and 13 for Classroom 3. Fifteen observation sessions 

were made during the intervention phase for Classroom 1, 11 for Classroom 2, and 9 for 

Classroom 3. This staggered design allows for stability of the behaviors prior to baseline 

and sustainability of the intervention. 

 This design was chosen because there was no need to withdraw the intervention. 

The time necessary to make the initial changes was extensive and not conducive to a 

withdrawal design. In addition, with a multiple baseline design, the students would only 

experience change in their classroom environment at one time, reducing the amount of 

stress that may occur from continual change in their surroundings.  

Procedure 

  This study took place across three phases: (a) baseline data collection (b) 

intervention that included teacher consultation and physical changes in the classroom (c) 

follow-up observations. The next sections include a detailed description of each phase. 

Phase 1: Baseline Data Collection 

 In Phase 1, the PI conducted interviews with the teachers, took photos of the 

classroom (without persons present) to document classroom arrangement prior to the 

intervention, and collected baseline data on academic engagement and disruptive 

behavior. The teacher interviews consisted of twelve questions; 8 questions reviewed 

their understanding of the consent forms and 4 questions pertained to the classroom 

environment. Review of consent form questions included their understanding of the 

timeline of the study, risks to them and their students, voluntary participation, and their 
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ability to withdrawal from the study at any time without any consequences. The 

classroom environment questions targeted the areas in the classroom where disruptive 

behaviors most frequently occurred, the types of disruptive behaviors that occurred 

throughout the school day, and best times of the academic school day to conduct the 20-

minute observation sessions. The duration of each interview was approximately 10-15 

minutes. The teacher interview is included in Appendix A. Baseline data were collected 

through direct observations of students in classrooms. Observations in each classroom 

lasted 20 minutes and were usually conducted during math and language arts lessons. On 

occasion, classrooms were observed when teachers were transitioning from math and 

language arts to an art project, silent reading, or snack accompanied with a lesson. The PI 

began collection of baseline data in all three classrooms simultaneously to document the 

frequency of disruptive behavior and academic engagement. The data collection 

worksheet is included in Appendix B.  

Phase 2: Implementation of the Intervention 

 Intervention began when there was a stable baseline of 6 data points in Classroom 

1. The PI and teacher consulted together regarding the most reasonable, feasible, and 

likely effective classroom modifications to make based on the type of disruptive 

behaviors reported and documented in Phase 1. Classroom 1 teacher and the PI made the 

modifications to Classroom 1. Modifications were recorded on the Classroom 

Modification Checklist (see Appendix C). After modifications were complete, the PI took 

pictures of Classroom 1 without students present (see Appendix I). As necessary in a 
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multiple baseline across settings design, baseline data continued to be collected across 

Classrooms 2 and 3 during intervention with Classroom 1. 

 When data showed a positive treatment effect in Classroom 1, the intervention 

process began for Classroom 2. A positive treatment effect was noted when a trend in the 

opposite direction of baseline data occurred with low variability. Therefore, when a 

decrease in the frequency of disruptive behavior and increase in academic engagement 

occurred over at least 3 days in Classroom 1, the PI began the consultation and 

intervention process with Classroom 2 teacher. When data in classroom 2 showed an 

effect over at least 3 days, the PI began the consultation and intervention process with the 

teacher of Classroom 3. Modifications that were made in each classroom are presented in 

Table 2. Modifications in Classroom 1, 2, and 3 took 3, 4, and 4 hours to complete 

respectively.  

Phase 3: Follow-up 

 After the intervention phase, the PI returned once a week for 3 weeks to collect 

follow-up data in all three classrooms. This follow-up procedure was intended to measure 

the degree to which there were sustained reductions in disruptive behavior and increases 

in academic engagement and also whether the classroom modifications were continued. 

During the follow-up phase, each teacher completed the Classroom Modification 

Questionnaire (CMQ) and engaged in an informal interview with the PI to evaluate the 

social validity of the research project (see Appendix E and F). Both measures are 

described in more detail in the Social Validity section at the end of this chapter.  
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Table 2 

Classroom Modifications Chosen by Each Teacher 

 
 
 

Possible Modifications 

 
Teacher 

 
1 

 
Teacher 

 
 2 

 
Teacher 

 
 3 

 
Altered the seating arrangement 

 
X 

  

 
Decreased or changed placement of stimulating visuals 

 
X 

 
X 

 
X 

 
Changed the lighting  

 
X 

 
X 

 
X 

 
Cleared pathways between students and high trafficked 
areas  

  
 

X 

 
 

X 
 
Made a clear distinction between individual versus 
group activity  

 
 

X 

  

 
Organized areas by adding shelves, labels, or cubbies  

 
X 

 
X 

 
X 

 
Faced students away from doorways and windows, 
partially or completely covered windows  

 
 

X 

 
 

X 

 
 

X 
 
Increased airflow  

 
X 

  

 
Created personal space to promote ownership (cubbies, 
labeled shelf space, desks) 

 
 

X 

 
 

X 

 

 
Addressed acoustic quality in the classroom by 
eliminating objects that produce background noise 
and/or adding sound absorbing items 

  
 
 

X 

 

 
Added carrels to promote individual work/privacy  

 
X 

 
X 

 
X 

 
Placed barriers and/or partitions in the classroom to 
influence where attention would be drawn  

 
 

X 

  

 
Added aroma- lavender scent to promote a calming 
soothing environment 

 
 

X 

 
 

X 

 

 
Added objects to simplify teachers implementation of 
lesson (shelves under lesson table, easel for floor 
lessons, rolling chair) 

 
 
 

X 

 
 
 

X 

 
 
 

X 
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Data Collection 

Instruments 

Data Collection Worksheet. Disruptive behavior and academic engagement were 

measured by direct observation using a partial interval measurement system. Each 

observation session was divided into 40 thirty-second intervals for recording disruptive 

behavior and 20 one-minute intervals for recording academic engagement. If disruptive 

behavior occurred anytime during the thirty-second interval an X was marked. If one or 

more students were not academically engaged at the end of every one-minute interval an 

X was marked. The data collection worksheet is presented in Appendix B. 

Treatment Integrity Score Sheet (TISS). The degree to which each teacher 

implemented the strategies learned during the consultation was assessed using the TISS. 

The TISS was modified based on which modifications each teacher chose to implement. 

On the left hand side of the checklist the modifications completed by the researcher and 

the teacher were listed. Following the list were three columns, each with an area for the 

date to be recorded. The PI and one additional observer independently assessed three of 

the same sessions to verify that the teacher implemented 90% of modifications agreed 

upon in the consultation session. If the modification was in place and being used then the 

observer would mark it with a check mark. If the modification was not in-place or not 

being utilized it would receive a zero. The total number of modifications implemented 

was divided by the total number of modifications agreed upon then multiplied by 100 to 

get a treatment integrity percentage score. The TISS is presented in Appendix D.  
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 Classroom Modification Questionnaire (CMQ). The questionnaire was created by 

the researcher to determine the teachers’ perception of the effectiveness and acceptability 

of the intervention. The CMQ included 10 questions regarding teacher’s perception of the 

effectiveness of the intervention, likeliness to recommend the intervention to other 

teachers, and overall satisfaction with the study. Each question is rated on a 5-point 

Likert scale with a score of 1 indicating dissatisfaction and a score of 5 indicating 

complete satisfaction with the intervention. Total scores on this instrument range from 10 

to 50, with a high score meaning higher acceptability of the intervention. The CMQ is 

presented in Appendix E.    

Post-Intervention Interview. The post-intervention interview allowed the teachers 

to share aspects about their experiences during and after the study. The interview 

consisted of approximately 10 questions prompting the teachers to explain precisely what 

the liked best about the study, what they would change if they were to participate in the 

study again, which modification they found most helpful, as well as what modifications 

they would recommend to other teachers. Post-intervention interview ranged in length 

from 20-40 minutes. The post-intervention interview is presented in Appendix F. 

Dependent Measure 

The dependent variables (disruptive behavior and academic engagement) were 

measured by direct observation using a partial interval measurement system for each 20 

minute session. The PI and one other observer completed the data collection. All 

disruptive behaviors and academic engagement were scored equally and were marked as 

either present or absent. An average score for disruptive behavior was calculated by 



                                                                                                  

 

66 

 

adding the number of intervals in which disruptive behavior occurred and dividing it by 

40, the total number of intervals observed then multiplying it by 100 to get a percentage. 

Academic engagement was recorded at the end of every one-minute interval. Therefore, 

in each 20-minute observation session a total of 20 observations were made for total 

academic engagement. Observer(s) glanced across the classroom and marked the total 

number of students disengaged at the end of each minute interval. Academic engagement 

was calculated by adding the total number of intervals in which all students were engaged 

and dividing it by the total number of observed intervals (20) then multiplying it by 100 

to get a percentage.  

Treatment Integrity 

 The degree to which each teacher implemented the modifications learned during 

the consultation was assessed in two ways. First the PI and one additional observer 

independently verified on 3 separate sessions that the teacher implemented at least 90% 

of modifications agreed upon in the consultation session and recorded on the Classroom 

Modification Checklist.  Second, the PI took before and after pictures of the classroom to 

record that changes in the environment had occurred.  

Social Validity 

 In order to determine the acceptability of the intervention the teacher completed 

the Classroom Modification Questionnaire (CMQ) at the end of the study. Results are 

discussed in following Chapter, Results. The post-intervention teacher interview was 

conducted after the teacher completed the CMQ. The informal interview provided the  
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teachers with the opportunity to elaborate on their personal experience as a participant in 

the study, strengthening the social validity of the research project. 

The social validity data was used to determine two outcomes: (1) whether the 

teachers continued to use classroom modifications, and (2) the teachers’ perception of 

whether the students’ behavior continued to be influenced by the classroom 

modifications.  

Inter-observer Agreement Reliability 

 The PI and additional observer conducted observations in the target classrooms 

prior to baseline until 85% agreement was obtained between observers. Once agreement 

of 85% was obtained, baseline data collection commenced. To assure that observers 

maintained a high level of agreement inter-observer agreement (IOA) data were recorded 

for 38% (11 of 29 sessions) of baseline observations, 36% (13 of 36 sessions) of 

intervention observations, and 22% (2 of 9 sessions) of the follow-up observations. Inter-

observer agreement (IOA) for disruptive behavior was calculated by dividing the number 

of intervals in agreement by the total possible number of intervals (40), then multiplying 

that sum by 100. The IOA data for academic engagement was calculated by dividing the 

number of intervals in agreement by the total possible number of intervals (20), then 

multiplying that sum by 100.  

Individual classroom IOA mean percentages as well as overall IOA mean 

percentages for all three classrooms are presented in Table 3 for both dependent 

variables: academic engagement (AE) and disruptive behavior (DB). 
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Table 3 
 

Inter-Observer Agreement Percentages for Baseline, Intervention, & Follow-up 

 

 Expected IOA was to be above an 85% average for baseline, intervention, and 

follow-up phases. Although there were three observations during the study when the IOA 

scores fell below 85%, the overall and individual classroom mean scores did not fall 

below 85%. When the individual observation score fell below 85% the PI met with the 

second observer and discussed why differences in scoring were occurring, clarified the 

definitions of the dependent variables, and retrained as needed. The PI and the second 

observer deduced that observing the students from opposite sides of the room was not 

beneficial because we did not have the same line of sight for the entire classroom. 

Therefore, for future observations the PI and the second observer sat at a distance from 

one another but on the same sides of the room. 

 

 
 
 
 

 
                                   Classroom 1          Classroom 2           Classroom 3        Across Classes 
 
Phase                         DB          AE          DB          AE          DB          AE          DB          AE 

 
Baseline 

 
90 

 
85 

 
86 

 
89 

 
87 

 
88 

 
88 

 
87 

 
Intervention 

 
96 

 
91 

 
96 

 
97 

 
98 

 
88 

 
96 

 
92 

 
Follow-up 

 
93 

 
85 

 
90 

 
90 

 
100 

 
85 

 
94 

 
87 
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CHAPTER 4 

RESULTS  

  In the following chapter the data for classrooms 1, 2 and 3 are analyzed and 

reported in four ways. The data were analyzed by (a) visual analysis and split middle 

trend line analysis, (b) descriptive statistics (c) a comparison of the median differences 

between baseline and intervention phases, and (d) an examination of overlapping data 

points. Split middle trend line analysis is a well known and widely acceptable method for 

visually analyzing multiple baseline data (Allison, Franklin, & Gorman, 1997; Richards, 

Taylor, Ramasamy, & Richards, 1999; Tawney & Gast, 1984). The percent of non-

overlapping data points (PND) was reported to further measure the efficacy of the 

intervention (Franklin, Allison, & Gorman, 1997; Parker, Hagan-Burke, & Vannest, 

2007). 

  Figure 1 shows the baseline, intervention, and follow-up data for all three 

classrooms. The data points represent the percentage of disruptive behavior and academic 

engagement per observation session. There were a total of 25 sessions for each classroom 

from the beginning of Phase 1 to the end of Phase 3. This length of time allowed for the 

verification of experimental effect and durability across all three (3) classrooms. As 

illustrated in Figure 1, baseline data collection began in all classrooms at the same time. 

The intervention was introduced on session 7 for Classroom 1, on session 11 for 

Classroom 2, and on session 14 for Classroom 3. Typically observations occurred for one 

session per day. However, on four occasions either the teacher or the students were not 
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present so two observation sessions occurred the following day. Post-intervention follow-

up data were collected once a week for three weeks.     

Disruptive Behavior and Academic Engagement 

Classroom 1 

Disruptive behavior. Classroom 1 data were fairly stable during baseline with the 

exception of the last data point prior to intervention which showed a drastic increase in 

disruptive behavior. Using a split middle trend line analysis the baseline data revealed a 

moderately high level of disruptive behavior with a slightly decreasing trend. Once 

intervention began disruptive behavior immediately decreased and displayed moderate 

stability with a flat trend. The median rates for disruptive behavior decreased 37% 

between baseline and intervention phases. The follow-up data for disruptive behavior 

showed a low rate with a stable flat trend. The mean, standard deviation, median, and 

range for disruptive behavior in Classroom 1 are shown in Table 4.  An examination of 

Figure 1 shows that the level of disruptive behavior in Classroom 1 changed from a 

moderately high rate (30-70%) during baseline to a low rate (0-30%) during intervention 

conditions. During follow-up conditions, a low rate of occurrence continued. Classroom 1 

had one overlapping data point between baseline and intervention phases for disruptive 

behavior. The PND for disruptive behavior was 93.3%. 
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Figure 1. Multiple Baseline Results 
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Academic engagement. Classroom 1 baseline academic engagement data were 

fairly stable with the exception of data point 4. During this session the students were 

engaged in free time rather than the typical lesson and work period. The level of 

academic engagement was in the mid-range (30-70%) with a slightly increasing trend. 

Rate of academic engagement increased immediately after the intervention began and 

stayed within a high range (75-100%). The intervention data were stable with a flat trend 

throughout the remainder of the intervention. The median rates for academic engagement 

increased 42% while the standard deviation decreased by 9% between baseline and 

intervention phases. The mean, standard deviation, median, and range for academic 

engagement in Classroom 1 are shown in Table 5.  The follow-up data showed academic 

engagement was high with an upward moderately stable trend. Classroom 1 displayed a 

lower rate of engagement during baseline conditions than during the intervention and 

follow-up conditions. The PND for academic engagement was .06% because of one low 

data point (session 4). If session 4 were to be ignored the PND for academic engagement 

is 100%.  

Classroom 2  

Disruptive behavior. In Classroom 2 disruptive behavior during baseline data 

were moderately stable, within the mid-range level (30-70%) and with an increasing 

trend. The rate of disruptive behavior decreased immediately after the intervention began. 

During the intervention data were moderately stable in the low range with a slightly 

increasing trend. The median rates for disruptive behavior in Classroom 2 decreased 
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Table 4 

Mean, Standard Deviation, Median and Range of Disruptive Behavior 

 

 

by 38% between baseline and intervention phases. The mean, standard deviation, median, 

and range for disruptive behavior in Classroom 2 are shown in Table 4.  Follow-up data 

revealed the level of disruptive behavior was moderately stable with a slightly decreasing 

trend at a low level (0-30%). Fifty percent of the disruptive behavior data points between 

baseline and intervention phases overlapped because of one low data point (session 2) in  

 
   Classroom                               Baseline                     Intervention              Follow-up 

 
Classroom 1 

   

 
   
   Mean (SD) 

 
48% (15%) 

 
11% (9%) 

 
5% (3%) 

    
   Median 

 
46% 

 
8% 

 
5% 

   
   Range 

 
30-73% 

 
0-33% 

 
3-8% 

 
Classroom 2 

   

    
   Mean (SD) 

 
45% (19%) 

 
14% (12%) 

 
15% (13%) 

    
   Median 

 
42% 

 
6% 

 
13% 

   
   Range 

 
10-73% 

 
0-28% 

 
3-28% 

 
Classroom 3 

   

   
   Mean (SD) 

 
42% (13%) 

 
15% (10%) 

 
8% (6%) 

   
   Median 

 
43% 

 
10% 

 
5% 

    
   Range 

 
6-58% 

 
5-38% 

 
3-15% 



                                                                                                  

 

74 

 

Table 5 
 

Mean, Standard Deviation, Median and Range of Academic Engagement 

 

baseline. This session was atypical because the teacher had a volunteer working in the 

classroom who was responsible for two of the four students. Because of the low student  

to teacher ratio, the students received more attention from the instructors. Consequently 

disruptive behavior was reduced. If data point 2 were to be discarded the PND for 

disruptive behavior is 91.6%. 

 
   Classroom                               Baseline                      Intervention                   Follow-up 

 
Classroom 1 

   

   
   Mean (SD) 

 
50% (21%) 

 
81% (12%) 

 
75% (13%) 

    
   Median 

 
43% 

 
85% 

 
80% 

   
   Range 

 
35-91% 

 
55-100% 

 
60-80% 

 
Classroom 2 

   

    
   Mean (SD) 

 
48% (21%) 

 
88% (13%) 

 
97% (6%) 

    
   Median 

 
48% 

 
95% 

 
100% 

   
   Range 

 
1-70% 

 
60-100% 

 
90-100% 

 
Classroom 3 

   

   
   Mean (SD) 

 
37% (17%) 

 
78% (16%) 

 
77% (6%) 

   
   Median 

 
35% 

 
80% 

 
80% 

    
   Range 

 
18-80% 

 
45-95% 

 
70-80% 
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Classroom 2  

Academic engagement. During baseline, academic engagement data showed low 

stability, with a mid-range (30-70%) level and a slightly decreasing trend. Immediately 

after the intervention the rate of academic engagement increased and remained in the 

high-range level with a slightly decreasing trend. The median rates for academic 

engagement increased 45% between baseline and intervention phases. The mean, 

standard deviation, median, and range for academic engagement in Classroom 2 are 

shown in Table 5. Follow-up data revealed a high level with a stable upward trend 

indicating an increase in academic engagement. The PND for academic engagement was 

91.6% showing a highly effective intervention.  

Classroom 3  

Disruptive behavior. In classroom 3 disruptive behavior data points during 

baseline were stable within the mid-range level with a flat trend. The rate of disruptive 

behavior decreased immediately after the intervention began and stayed moderately 

stable in the low range with a slightly decreasing trend throughout the remainder of the 

intervention. Median percentage rates for disruptive behavior decreased 33% between 

baseline and intervention phases. Mean, standard deviation, median, and range for 

disruptive behavior in Classroom 3 are shown in Table 4.  Follow-up data showed a 

sustained low level (0-20%) of disruptive behavior up to three weeks following the 

completion of the intervention phase. Finally the data for Classroom 3 indicated a similar 

trend across all three classrooms; disruptive behavior decreased immediately after the 

intervention was instated and maintained a stable low level during the follow-up phase. 

Overlapping data for disruptive behavior in Classroom 3 between baseline and 
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intervention phases were numerous because of one low data point (session 12) in 

baseline. During session 12 the teacher showed a video instead of conducting a typical 

lesson, resulting in a PND of 11.1%. If data point 12 were to be ignored the PND for 

disruptive behavior is 88.8%. 

Classroom 3  

Academic engagement. Classroom 3 baseline academic engagement data were 

stable with the exception of data point 3. During baseline the level of academic 

engagement was in the low-range with a slightly increasing trend. The rate of academic 

engagement increased immediately after the intervention began and stayed within the mid 

to high range. Academic engagement data points during intervention were slightly stable 

with a flat trend throughout the remainder of the intervention. The median rates for 

academic engagement increased 45% between baseline and intervention phases. Mean, 

standard deviation, median, and range for academic engagement in Classroom 3 are 

shown in Table 5. Follow-up data revealed a stable level of academic engagement in the 

high-range (70-80%). Overlapping followed the same pattern for academic engagement 

with one high data point (session 3) during the baseline phase causing a low PND of 

44.4%. If session 3 were discarded the PND for academic engagement would be 88.8%.  

Treatment Integrity Data 

 At the end of each session, each observer recorded whether the teacher 

maintained the original classroom modifications. For each session, treatment integrity 

was obtained by adding the number of modifications maintained by the teacher and 

dividing this figure by the total number of modifications agreed upon during the 

consultation. The mean of the three session scores constituted the average treatment 



                                                                                                  

 

77 

 

integrity percentage. The average treatment integrity for classrooms 1, 2, and 3 was 96%, 

98% and 90% respectively. Treatment integrity can also be verified by examining the 

pictures of the classrooms preceding and following the intervention (see Appendix G).  

Social Validity Data 

  Social validity data was obtained by having the teachers complete the Classroom 

Modification Questionnaire and participating in a post-intervention interview.  

Classroom Modification Questionnaire 

  Each teacher completed the Classroom Modification Questionnaire (CMQ) at the 

end of the study. The highest score obtainable on the CMQ was 50 indicating complete 

satisfaction and the lowest score was 10 indicating no satisfaction. Teachers 1, 2 and 3 

scored 47, 42, and 46 respectively, indicating a high level of satisfaction with the 

intervention. Table 6 shows the mean scores for each item on the questionnaire.  

 All three teachers indicated that the intervention helped at least half of their 

students decrease disruptive behavior and increase academic engagement. The teachers 

agreed that they would continue to use the modifications as well as implement additional 

strategies learned during the consultation session. They rated the intervention as 

minimally to “not at all” disruptive. In addition, all three teachers reported that they 

would “definitely” recommend this intervention and that it would benefit other teachers. 

Only one teacher was uncertain as to whether the modifications increased academic 

performance; the other two teachers perceived that at least one student’s academic 

performance had increased because of the intervention.  
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Table 6 
 
Mean Scores of Teacher Responses to the CMQ 

 

 

 

Post-Intervention Interview 

In addition to the CMQ the teachers completed an interview. Teachers were asked 

to reflect on what they liked most about the intervention and what they might change if 

they were to do the intervention again. They reported that they liked the “calming effect” 

and “creating a more positive learning environment”. They also liked the ability to 

choose among possible modifications. If the teachers were to engage in the intervention 

again they would prefer to “make the changes at the beginning of the school year”, and 

 
     Questions 

 
Mean Score 

 
1.   Reduced total disruptive behavior 

 
5 

 
2.   Reduced individual disruptive behavior 

 
4 

 
3.   Increased total academic engagement 

    
   4.6 

 
4.   Increased individual academic engagement 

    
   3.6 

 
5.   Improved any one student’s academic performance 

    
   3.3 

 
6.   Would try other strategies suggested in the consultation 

 
5 

 
7.   Would recommend this intervention  

 
5 

 
8.   Think other teachers could benefit from this intervention 

 
5 

 
9.   Will continue to use modifications  

 
5 

 
10. How disruptive was the intervention 

    
   1.6 
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make additional modifications. All teachers agreed they would continue to modify their 

classrooms by (1) keeping it organized and changing the supply area so it would be more 

accessible to the students (2) continue to organize areas that had already been modified, 

and (3) eliminating existing furniture in order to maintain clear pathways and reduce 

clutter. When asked if their students benefited from having the classroom modified, all 

teachers responded with a resounding confirmation. One teacher stated that the 

modifications helped the students understand how to behave in certain areas. She stated, 

“Today when they worked at the table together, they worked without interruption and 

they would have never been able to do that.” Another teacher noted that the students 

benefited from the modifications because  

I am more organized. You know if you need to go around and look for stuff it 

throws you. And kids are waiting. You’ve got that fine line of when you’ve got 

them. And if you lose them you are struggling to get it back again. And that is no 

fun. If you are ready to teach with a certain lesson and a biggy is just making a 

transition…Now with the change in the classroom, the transitions between the 

lessons, I can get everything out right away. Then we put it away back in its place 

and transitions go better. The kids are engaged and on task-time right away. 

  Only one teacher was certain that her reward system had changed after the 

modifications to the classroom. She noted that students felt more ownership and 

organization to their desks and work space, and thus earned more rewards. One teacher 

was uncertain as to whether modifications impacted student behavior because a student 

started a behavior plan the same day the modifications occurred. However she did report 



                                                                                                  

 

80 

 

that the behavior therapist who implemented the behavior plan suggested that the plan 

was unlikely to have had such a rapid effect. The teacher believed that the simultaneous 

implementation of the new behavior plan and the environmental modifications helped to 

reduce the student’s frequency, degree, and duration of disruptive episodes.   

 The teachers were asked whether their own behavior changed as a result of the 

environmental changes, and the impact of their own behavior change on their students. 

All three teachers agreed that the modifications to their classroom had an impact on their 

behavior and on the way they teach. They all reported feeling more organized and 

comfortable with their environment. Two of the teachers stated that they were able to 

accomplish more with the students because they felt more organized and the students 

responded well to their organization. One teacher responded that she respected her 

teaching space and believed that the students, who have noticed her respect for the 

classroom, worked harder to put things away and keep it clean. One teacher also reported 

that the staff felt more comfortable in the modified classroom. Overall this one teacher’s 

statement seems to wrap up the reciprocal relationship between teacher and student 

behavior, “If we are calmer and more focused and 95% of our energy isn’t going to 

directing their behaviors then more of that energy can be directed toward the academics 

and teaching.”  
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CHAPTER 5 

DISCUSSION 

  The present study examined the relationship between the classroom physical 

environment and student behaviors. Specifically the study sought to determine whether 

modifying the physical environment of the classroom would help reduce disruptive 

behavior and increase academic engagement, and whether the intervention had acceptable 

social validity. The following chapter will include an explanation of the research 

findings; the contribution and relationship to the existing literature on classroom 

environment; a discussion of the relationship between the classroom environment and 

disruptive behavior as well as academic engagement; a review of the benefits of this 

intervention from the teacher’s perspective; a description of the limitations; and a 

description of the implications for researchers and practitioners.  

Interpretation of Results 

  The goal of single-subject research is to determine the relationship between the 

intervention and the dependent variables. In order to demonstrate a robust relationship the 

researcher must arrange the study to encourage change without forcefully making change 

occur because imposed change has generally low social validity (Richards et al., 1999). 

In the present study, the teachers desired a change in their classroom environments; 

modifications were made after consultation with each teacher. Consequently, 

modifications could be tailored to individual teaching styles and student needs. The 

intervention was implemented in a staggered format to demonstrate effectiveness across 

classrooms. Horner, Carr, Halle, McGee, Odom, and Wolery (2005) state that, 
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“experimental control is demonstrated when the design documents three demonstrations 

of the experimental effect at three different points in time” (p. 168). The data in 

Classroom 1 showed an effect by an immediate stable change in level and a trend in the 

opposite direction of baseline data, demonstrating a functional relationship between the 

classroom environment and the dependent variables. The functional relationship was 

validated by subsequent and similar changes in the second and third classrooms, meeting 

the recommended three demonstrations needed to show an experimental effect.  

  The data from this study confirms the inverse relationship between disruptive 

behavior and academic engagement as suggested in previous research (Downer, Rimm-

Kaufman & Pianta, 2007; Lane, Smither, Huseman, Guffey & Fox, 2007; Paine, 

Radicchi, Rosellini, Deutchman, & Darch, 1983). Lane et. al conducted a function-based 

intervention with one student across settings and demonstrated the inverse relationship; 

as the student’s disruptive behavior decreased the level of academic engagement 

increased. Visser reported that when students with behavior disorders felt safe in their 

environments the level of disruptive behavior decreased and academic engagement 

increased. The present study extends these findings to a population of students with 

deafness and various additional disabilities.    

  Researchers have found that with proper and careful classroom arrangement the 

teacher can (1) decrease disruption and increase student achievement, (2) improve the 

quality of student interactions, and (3) increase desirable behaviors between students and 

their environment (Hood-Smith & Leffingwell, 2001; Proshansky & Wolfe, 1974; Visser, 

2001; Wheldall & Olds, 1987; Zifferblatt, 1972). Changes in the classroom arrangement 
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include modifying the seating arrangement, organization, placement of the teacher’s 

desk, and/or adding partitions to the classroom help reduce disruptive behaviors and 

increase academic engagement (Evans & Lovell, 1979; Gump, 1974; Weinstein, 1977; 

Wheldall & Olds, 1987). Epstein (1981) stated,  

“We have only begun to understand how school and classroom structures 

influence different student outcomes, and much research is needed before teachers 

will be able to purposefully select combinations of classroom structures to 

maximize achievement, attitudes, and other goals of schooling.” (p. 104) 

To date this is the first study on modification of the physical environment to be 

conducted with students who have a hearing loss. Students with a hearing loss are 

challenged by visually distracting stimuli; many have additional disabilities related to 

attention and behavior deficits (Glenn, 1988; Kelly, Jones, Moulton, Verhulst, & Bell, 

1993; Kluwin, 1985; Meadow & Trybus, 1985; Samar, Parasnis, & Berent, 1998). 

Students who have attention deficits and behavioral disabilities in addition to deafness 

may have greater challenges in environments that are visually stimulating and not 

organized. The present study confirmed that minimizing visual and auditory distractions 

can help decrease disruptive behaviors and increase academic engagement. The effects of 

the reduction in visual stimuli were noted by the teachers in the post-intervention 

interviews.  

Limitations 

 Limitations to this study include generalizability, determining the effects of the 

modifications, and establishing an observation schedule. This study was conducted at a 
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school with a small number of students per classroom and only included three teachers. 

And future research will need to be conducted to generalize beyond this context. In 

addition, because all modifications were made at the same time, it is difficult to gauge the 

strength of any single modification. Changing the classroom all at once made it difficult 

to determine which modifications were effective and which were not. Furthermore, it was 

difficult to determine the minimum modifications needed to result in change. Researchers 

have yet to determine if the whole is greater than the sum of its parts because they have 

not examined the effects of implementing the modifications incrementally (Evans & 

Lovell, 1979; Hood-Smith & Leffingwell, 2001; Proshansky & Wolfe, 1974; Weinstein, 

1979; Zifferblatt, 1972). However, it would be possible to conduct a study where teachers 

are requested to implement the modifications one by one in sequence to examine the 

separate effects of specific modifications.  

Establishing an Observation Schedule  

 Classroom schedules often changed without prior notification, making it difficult for 

observations of lessons to occur at the same time throughout the study. At times the 

researcher went into a classroom to observe a lesson, only to find that the teacher and 

students were not present, and data could not be collected as expected. At other times 

lessons changed, as when the students were shown a movie because they were being 

rewarded for good behavior. Sometimes teachers had students from another classroom 

because of teacher absences. Even though the researcher had established a time schedule 

with the teachers prior to the intervention, there were many unexpected circumstances 

that made it difficult to collect data at a regular scheduled time. Some of these unusual 
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observations are noted by visual inspection of Figure 1 which shows outlying data points 

in all three classrooms. For example at data point 4 in Classroom 1 the students were 

watching a video on the Smartboard. At data point 2 in Classroom 2 the teacher had a 

volunteer who was able to work with two of the students while the teacher worked with 

the other two students. Because the students had more individualized instruction there 

was much less disruptive behavior and more academic engagement. In Classroom 3 data 

point 12 shows very low disruptive behavior because the teacher was showing a video 

during language arts instead of the typical reading and writing lesson. When classroom 

schedules were altered and non-academic activities were added, the alternative activities 

had an effect on the behaviors targeted for intervention. Activities such as watching 

movies or playing computer games may have an effect on students’ behaviors above and 

beyond any behavior resulting from the physical environment.   

Implications for Future Practice 

 The following section includes a discussion of implications for teachers, 

practitioners, and professionals in the field of deafness. The implications include 

classroom characteristics, time and money: cost and benefit, individualization of 

modifications, alterations to the modifications, teachers’ use of modifications, carry-over 

effect.  

Classroom Characteristics  

   Martin (2006) noted that the “architectural facility” is the framework and may not 

be easily modified. However, the “arranged environment” within that framework is 

established by the teacher and influences the behaviors within it. Teachers must be 
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creative with classroom characteristics that are not able to be modified such as size of the 

classroom, height of the ceilings, and windows. These characteristics can be addressed in 

different ways. For example, a teacher with a small classroom may be able to store extra 

materials in an area outside the classroom or utilize arrangement of the desks for dual 

purposes—group and individual work areas depending on the arrangement. Classrooms 

without windows may create window like scenarios by hanging photos of scenic places 

that inspire viewers to think of the outdoors. Classrooms that have low ceilings might 

reduce furniture to allow for a more open floor plan that lessens the feeling of compact 

space.  

Time and Money: Cost and Benefit 

 Teachers who consider making modifications to their classrooms must consider 

time needed to modify the classroom and the amount of money available for the 

modifications. The total time to complete the modifications was approximately 12 hours 

per classroom. Although in this study teachers were required to complete the classroom 

modifications during a weekend, in practice teachers need not be confined by this time 

frame.  

The total cost for modifying each classroom averaged $500. Because money was 

limited the researcher custom-made the modifications instead of purchasing the shelves, 

cubby areas, and curtains. Had the study been funded from an outside source, furniture 

and supplies could have been purchased and additional modifications could have been 

made. With additional funds the researcher could have purchased larger shelves so the 

teachers would have enough space for their current belongings as well as additional space 
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for new supplies. Additional space would allow the teachers to maintain order and 

organization of materials. In addition, the researcher could have added weather strips 

around all doors to reduce background noise for the students who rely on the use of their 

residual hearing. There were several organizational items from which the teachers could 

have benefited, such as skirts with pockets for their overheads, suction cup writing utensil 

holders for their dry eraser boards, and hanging pockets for students’ chairs to organize 

their folders and paperwork. These items are expensive, yet available for purchase in 

several teacher stores. However, even with limited resources effective changes could be 

made.   

For comparatively little money and effort, the results of this study show that on 

average academic behavior increased by 38% and disruptive behavior decreased by 32%. 

If administrators and teachers were to assess the overall cost benefits of this intervention, 

they might consider that $500 and 12 hours per classroom is a minimal investment to 

obtaining changes in behavior as indicated by the results of this study.  

Individualization of Modifications 

An important aspect of the study was the individual consultation leading to 

modifications suited to each teacher’s needs. In some cases after the modifications were 

made the teacher requested additional changes to better suit the needs of his or her 

learners. Individualization and continual adaptations of the modifications probably 

contributed to the maintenance of high academic engagement and low disruptive 

behavior during the follow-up.   
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Alterations to the Modifications 

  Since the initial modifications caused a decrease in disruptive behavior and an 

increase in academic engagement, most modifications need to be made to the classroom 

environment only one time. However, minor modifications may need to be made to 

accommodate for unexpected challenges. For example, in Classroom 1, desks were added 

for each student. After using the desks for a period of three days, Teacher 1 requested that 

the desk be stabilized because of the students having a hard time staying still and 

consequently were moving their desks. As a result Velcro was added to the bottom of the 

desks to keep them stationed. In Classroom 2 the teacher was given an art easel for use 

during lessons conducted on the floor. The easel was not equipped with a lock to keep it 

from closing, so it was easily knocked over. A lock was installed on the easel one week 

after it was introduced; the easel has since been used on a daily basis. In two of the 

classrooms, the teachers noted that the carrels were not stable and students were easily 

knocking them over. Black hurricane clips were added to the carrels to secure them to the 

desks. Both the teachers and the students were much happier with the additions.  

  The need for alterations points out the necessity of continually working with the 

teachers until the physical modification is satisfactory. Modifications that are not 

satisfactory are unlikely to be used.   

Teachers’ Use of Modifications  

 Although all modifications were agreed upon by the teacher prior to the 

intervention, the teacher(s) did not always use the modification. For example, curtains 

were added to all three classroom settings to both reduce glare and minimize outside 
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distractions. However, during Phase II (intervention) Teacher 3 only used the curtains 

once, despite students being distracted by outside stimuli. One teacher took down the 

carrels after the first day of the intervention and was not seen using them for the 

remainder of the study. Interestingly, all three teachers reported in their interviews that 

the carrels were the most helpful in encouraging academic engagement for their students.  

If all of the modifications were used the effect could have potentially been greater, based 

on the knowledge that each modification was effective in previous studies (see Appendix 

C) and in classrooms were individual modifications were used more consistently a great 

effect was measured. For example, both in Classrooms 1 and 3 when the teachers used 

the carrels, the level of disruptive behavior was lower and academic engagement higher 

than on days when the carrels were not used.  

 The researcher speculates that some of the modifications were not used by the 

teachers because of inconvenience or forgetfulness that the modification existed. For 

example, in Classroom 3 the teacher may not have used the carrels consistently because 

the carrels were placed in an inaccessible area. The curtains may not have been used 

consistently because they were hard to access. Modifications need to be accessible and 

easy to use if they are going to be used. If modifications are going to be consistently 

used, they need to be accessible. In addition, the researcher could have given the teachers 

the treatment integrity checklist to serve as a reminder of the modifications completed, 

thus items such as the carrels and curtains might have been used more consistently.   
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Carry-over Effect 

The teachers reported that some of the modifications made to the environment 

encouraged students to behave differently with the areas that were not modified. For 

example, in Classroom 1, students often had difficulty during group tasks such as making 

inappropriate physical contact or calling each other names. After the intervention, 

students were given desks for work periods and placed at the round table for group 

activities such as calendar and snack time. The teacher noted that, after working 

independently at their desks and then transitioning to the table, their combative behavior 

during group activities diminished. She stated that she felt that group time was more 

productive because of the modifications to the seating arrangement, even though no 

modifications were made to the group activity area. This finding extends Fitt (1974) and 

Gump’s (1974) theory that students behave according to their perception of the 

environment. In the present study the classroom environments were modified to inform 

students of behavior expectations in certain areas; tables were meant for group activities 

and desks were designated for individual work periods. The students understood the 

expectations of the classroom based on the modified arrangement of the classroom and 

behaved accordingly.  Overall the modifications had a “carry-over” effect; disruptive 

student behavior decreased and academic engagement increased in non-modified areas as 

well as modified areas. 

The results of this study suggest that teachers can impact classroom behavior by 

altering the classroom environment. The teachers in this study made individualized 

modifications based on their perception of what was necessary for their students. The 
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teachers were encouraged to continue making changes to the classroom environment if 

they felt the modifications did not reduce disruptive behavior or increase academic 

engagement as intended by the initial change. Practitioners should understand the 

implications of the effects of the physical classroom environment on student behavior. 

Researchers of classroom design could develop a checklist on various classroom features 

that teachers can use. Physical modifications can be the first step to increase desirable 

student behaviors prior to more intrusive interventions.  

Future Research 

This study indicates that the physical environment can substantially impact 

student disruptive behavior and academic engagement. The effects of this intervention 

can be generalized to self-contained classrooms with 4-5 students who have hearing loss. 

However, other settings for these students such as general education or resource 

classrooms are of interest. General education classrooms often have many more auditory 

and visual distractions than self-contained classrooms. Changes to these classrooms may 

benefit not only students with a hearing loss but also the other students in the classroom. 

Resource classrooms often have students working on different tasks; service 

professionals often enter and exit with students possibly creating a highly distractible 

environment. Researchers could examine physical arrangements in these settings to 

reduce visual and auditory distractions.   

Students with hearing loss are often served by itinerant teachers who work in poor 

physical conditions such as the corner of the classroom, crowded offices, or empty 

classrooms without any décor. Further investigation of how these physical environments 
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effect student behavior and engagement is important to increasing effectiveness of 

itinerant services.  

Replication of this study in different classroom settings and with larger groups of 

students will help to validate the current findings, and increase the generalizability to a 

larger population and to different settings (Barger-Anderson, Domaracki, Kearney-

Vakulick, & Kubina, 2004).  This research can also help professionals suggest practical 

modifications to be used in a variety of settings with students who have a hearing loss. 

Future researchers should consider how this intervention could be used in a 

prevention framework such as response to intervention (RTI) (Grimes, 2002). RTI is a 

multi-level prevention framework that can be applied at the school-wide, classroom and 

student levels.  At a school-wide level, administrators can apply the concepts of 

classroom modification to other areas within the school setting. For example, 

modifications such as reducing clutter and clearing pathways can be targeted in libraries, 

student lounges, and cafeterias. At a classroom level, specific classrooms with high levels 

of disruptive behaviors can be targeted within a school district or at one school campus. 

This intervention can be applied at the student level by targeting specific students 

exhibiting high levels of disruptive behavior and modifying their environments across 

classroom settings (i.e. art class, science, math, homeroom). The principles of RTI are 

important to recognizing that the potential application of this intervention may extend 

beyond the parameters of classrooms.  

Future research should consider addressing the students’ perception and feelings 

about their classroom environment. Dixie (2007) suggests asking students how they feel 
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about the classroom environment to establish a sense of ownership and caring for the 

classroom. Students may suggest ideas for the environment that are not apparent to the 

teacher but may nonetheless help reduce disruptive behaviors or increase academic 

engagement.  

Teacher behavior is a mediating variable that should be investigated in more 

detail in future studies of this kind. As noted in Chapter 4, when the teachers were asked 

if the modifications affected their behavior, they confirmed that they felt “more 

comfortable”, “calmer”, and “able to respect my teaching space more”. Zifferblatt (1972) 

made a 2-hour observation in a satisfactory and difficult classroom. He noted that 

comments concerning student behavior were disproportionate between the two classroom 

teachers; the teacher in the satisfactory classroom made 12 comments versus 40 

comments made by the teacher in the difficult classroom.  Future researchers should 

study the effects of classroom physical environment on teacher behavior as well as 

student behavior. 

By continuing this line of research we can begin to answer additional questions 

such as: Do students feel they are more engaged because of the classroom modifications? 

Do students feel they behave differently in the modified setting? Do parents notice a 

difference in the behaviors or attitudes of their child after having the child’s classroom 

undergo modifications? Does the teacher see an overall or individual increase in 

academic achievement after the classroom was modified? All of these questions are 

important to further understand how the environment impacts student behavior and 
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engagement. Further research is needed to validate the current study as well as to explore 

other areas of interest and need in classroom modification research. 

Teachers are the interior decorators of their classrooms. By informing teachers of 

the effective classroom designs that were used in this study, they may be able to induce 

the type of behaviors they want their students to demonstrate. 
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Appendix A 
TEACHER STRUCTURED INTERVIEW SCRIPT 

 
PI:  I appreciate you taking the time to consider participating in my research study.  Are 

there any questions that I can answer specifically for you at this time? 

 {The PI will refer to specific sections within the information materials while verbally 
answering all of the potential participant’s questions} 
 
 

Classroom Environment 

� Please describe the types of problem behaviors that occur in your classroom? 

� Do you know approximately when the most disruptive behaviors occur? Time of 

day? Under which type of circumstances? 

� Please describe the arrangement of your classroom. How are different areas used 

and when? Are there certain areas where disruptive behaviors occur? 

� Is there any other helpful information you think is pertinent to understanding your 

classroom environment and the disruptive behaviors that occur within it?  

 

Again, I appreciate your willingness to participate and I encourage you to stay in contact 

with me if you have any further questions/concerns.  All information collected during the 

course of this study will be available to you upon your written request. 

 
 
Best times to observe your classroom would be: 

Monday Tuesday Wednesday Thursday Friday 

 
AM 

 

 
AM 

 

 
AM 

 

 
AM 

 

 
AM 

 

 
PM 

 

 
PM 

 

 
PM 

 

 
PM 

 

 
PM 
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Appendix B 

DATA COLLECTION WORKSHEET 

Classroom #____ 

One Minute 

Intervals 

Disruptive  

Behavior 
30 sec         30 sec 

Student 

Engagement 
One Minute Interval 

Notes 

1    

2    

3    

4    

5    

6    

7    

8    

9    

10    

11    

12    

13    

14    

15    

16    

17    

18    

19    

20    

Observer name: 

Date: 

Start Time: 

 

Totals:           /40   /20      
Percentage:    %          %   
Plus (+) = disruptive behavior occurred   Zero (0) = No disruptive behavio
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Appendix C 

CLASSROOM MODIFICATION CHECKLIST 

 

Please note: Modifications will vary dependent on teacher’s preferences and their existing 

classroom arrangement. 

Will Make Modification        Completed 
� Altered the seating arrangement; Opposite sex seating (Hood-

Smith & Leffingwell, 2001; Proshansky & Wolfe, 1974; 
Weinstein, 1979; Wheldall & Olds, 1987; Zifferblatt, 1972) 

 
� Decreased or changed placement of stimulating visuals  

� Changed the lighting (Evans & Lovell, 1979; Proshansky & 
Wolfe, 1974; Visser, 2001) 

 
� Posted the Rules (in a different place if already posted) (Barkley, 

2004) 
 

 
� Cleared pathways between students and high trafficked areas  

(Visser, 2001; Weinstein, 1977) 
 
� Made a clear distinction between individual versus group activity 

areas (Evans & Lovell, 1979; Proshansky & Wolfe, 1974) 
 
� Rearranged teacher’s desk or work to be less part of the 

environment (Proshansky & Wolfe, 1974; Zifferblatt, 1972) 
 
� Organized areas by adding shelves, labels, or cubbies (Evans & 

Lovell, 1979; Weinstein, 1979) 
 
� Rearranged student seating (e.g. coed dyads, rows) (Hood-Smith 

& Leffingwell, 2001; Proshansky & Wolfe, 1974; Weinstein, 
1979; Zifferblatt, 1972) 

 
� Faced students away from doorways and windows, partially or 

completely covered windows (Hood-Smith & Leffingwell, 2001; 
Weinstein, 1979) 

 
� Placed barriers and/or partitions in the classroom to influence 

where attention would be drawn (Evans & Lovell, 1979; Gump, 
1974; Proshansky & Wolfe, 1974) 

 
� Addressed acoustic quality in the classroom by eliminating objects 

that produce background noise ((Proshansky & Wolfe, 1974; 
Sorkin, 2000) 

 
� Increased airflow (Weinstein, 1977, and MacAulay, 1990) 
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Appendix D 

TREATMENT INTEGRITY SCORE SHEET 

 
Teacher #         Observer: 

                 

Modifications 
Agreed Upon 

During 
Consultation 

1st  Verification 
Modification 

Exists 
Date:  

2nd Verification 
Modification 

Exists  
Date: 

3rd Verification 
Modification 

Exists  
Date: 

NOTES 

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

Total:    
 

X-Mark means the modification was visible 
O-Zero means the modification was not completed by the teacher 
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Appendix E 
CLASSROOM MODIFICATION QUESTIONNAIRE (CMQ) 

1. Did the classroom modification consultation help you arrange your classroom in a manner 
that reduced total disruptive behavior? 
1 (not at all) 2  3(somewhat)  4  5(definitely) 

 

2. Did any of the students in your classroom reduce individual disruptive behavior? 
1 (no students) 2  3(some students) 4             5(all students) 

 

3. Did the classroom modification consultation help you arrange your classroom in a manner 
that increased total academic engagement? 
1 (not at all) 2  3(somewhat)  4  5(definitely) 

 

 
4.  Did any of the students in your classroom increase individual academic engagement? 
1 (no students) 2  3(some students) 4  5(all students) 

 

 
5.  Did any of your students improve academically after the classroom modifications were 

made? 
1 (don’t know) 2(maybe) 3(somewhat)  4  5(definitely) 

6.  Would you try other strategies discussed in the consultation that were not implemented in 
your classroom for this study? 

1 (not at all) 2  3(somewhat)  4  5(definitely) 

7.  How disruptive was it to carry out this intervention? 
1 (not at all) 2  3(somewhat)  4  5(disruptive) 

 
8.   Would you recommend this intervention strategy to other teachers? 
1 (not at all) 2  3(maybe)  4  5(definitely) 
 
 
9.  Do you feel that other teachers could benefit from this type of intervention? 
1 (not at all) 2  3(somewhat)  4  5(definitely) 

 

 
10.  What is the likelihood that you will continue to use these modifications after the study is 

finished? 
1 (not at all) 2  3(somewhat)  4  5(definitely) 
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Appendix F 
POST-INTERVENTION INTERVIEW QUESTIONS 

Modifying the Physical Environment to Reduce Disruptive Behavior in Classrooms with 
Students Who Have a Hearing Loss  

 
 

1. What did like most about the intervention? 

2. What would you do differently if you were to engage in this type of intervention 

again? 

3. Will you continue to modify your classroom? 

4. Will modifications be based on the research discussed in the consultation session? 

5. Do you think your students benefited from having their classroom modified? If 

so, how? 

6. Would you recommend some of the modifications you learned in this study to 
other teachers? 

 
7. Which modification are you likely to recommend? 

8. If you have a behavior system, $, tokens, etc. have you seen a change in how you 
reward or the number of consequences? 

 
9. How did the modifications change your behavior? 

 
10. Do you think your behavior has had an impact on your student’s behavior or 

engagement or both? 
 

11. Do you have any other information you would like to share? 
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Appendix G 
 

PICTURES OF CLASSROOMS 1 

 

 
Seating Arrangement—Before   Seating Arrangement—After  
 

 
Supply Area—Before    Supply Area—After  
 

 
High Contrast Work Area—Before  High Contrast Work Area—After  
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Appendix G (continued) 

 
PICTURES OF CLASSROOMS 2 

 

 
Bookshelves—Before    Bookshelves—After 
 

 
Kitchen and Supply Area—Before  Kitchen and Supply Area—After 
 

 
Teacher Lesson Area—Before  Teacher Lesson Area—After  
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Appendix G(continued) 
 

PICTURES OF CLASSROOMS 3 

 
Seating—Before    Seating—After 
 

 
Library—Before    Library—After  
 

 
Supply Area—Before    Supply Area—After  
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