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1 Introduction 
The Reading for Ethiopia’s Achievement Developed Technical Assistance’s (READ TA) project 
is a 5-year (2012–2017) initiative funded by the United States Agency for International 
Development (USAID) and implemented by RTI International (RTI) and its partners. READ TA 
aims to improve reading and writing for 15 million Ethiopian children in seven mother tongues 
(MTs) and English. To achieve this objective, the project built the capacity of local actors through 
its revision of the national curriculum for MT reading and writing instruction, development of new 
teacher guides and student textbooks, and training of teacher trainers in the implementation of the 
new curriculum. READ TA also revised the relevant pre-service teacher education courses.  

READ TA’s mandate also included the consideration of modest technologies and supplementary 
teaching aids in direct support of the revised curriculum for reading and writing in MT at Colleges 
of Teacher Education (CTEs) and School Cluster Centers. The key to this consideration is 
relevance, cost-effectiveness, and practicability of such resources in the Ethiopian context and 
their specific application to enhance programmatic objectives of the project. With this in mind, 
READ TA has worked closely with the Ministry of Education (MOE), Regional State Education 
Bureaus (RSEBs), and CTEs to make decisions about the most feasible and sustainable technology 
interventions. READ TA’s approach is aimed at building the capacity of Ethiopian institutions to 
determine which technologies 

• are locally relevant (i.e., for a particular region or CTE), 
• are potentially useable in the existing institutional environments, 
• offer the best potential instructional value-added, and 
• have reasonable costs and can be implemented cost-effectively. 

A cross-cutting objective of the project was inclusive education1 and especially the consideration 
of children with disabilities2 in regular classrooms. This objective is in alignment with Ethiopia’s 
inclusive education policy and strategy (MOE, 2012) and new master plan for inclusive education 
(MOE, 2016a). Despite these existing inclusive education policies and strategies, children with 
disabilities in Ethiopia are under-represented in the primary school population. For the 2014/2015 
school year, the Government of Ethiopia reported 71,001 (about 0.38% of the gross enrollment 
number) children with disabilities enrolled in its primary schools (MOE, 2016b).  

In addition to the enrollment cited above, one should consider that the most recent data from 21,572 
households, just in Kersa District of the Oromia region, indicated that 2.6% of children aged 0–14 
years live with a known disability (Geda, Berhane, Assefa, & Worku, 2016). Further, a nationally 
representative study of 30,022 households conducted in Ethiopia in 2005 found that among the 
																																																													
1 For the purpose of this report, “inclusive education” is understood as an approach that “seeks to address the 
learning needs of all children, youth, and adults with a specific focus on those who are vulnerable to marginalization 
and exclusion” (United Nations Educational, Scientific and Cultural Organization [UNESCO], 2003, p. 4), with an 
emphasis on children with disabilities. Practically, inclusive education is understood as the integration of students 
with disabilities into regular classrooms for 80% or more of the school day. 
2 For the purpose of this report, “disabilities” are defined as “long-term physical, mental, intellectual or sensory 
impairments which in interaction with various barriers may hinder [individuals’] full and effective participation in 
society on an equal basis with others” (United Nations, 2006, p.4). 
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entire sample of children and adults in the study, the prevalence rate for low vision was 3.7%, 
while blindness was found in 1.6% of the sample—with significant regional variations (Berhane 
et al., 2007). Rather than assessing the prevalence of known disabilities, the Berhane et al. data is 
based on a test of visual acuity administered by ophthalmologists and ophthalmologic nurses. 
These data indicate significant gaps in the enrollment of children with disabilities in Ethiopia’s 
primary schools. For the East African region, notable factors of the low school enrollment of 
children with disabilities include poverty (Mitra, Posarac, & Vick, 2013), limitations in the 
operationalization of national policies (Polat, 2011), traditional sociocultural barriers and the 
stigma attached to disabilities (Stone-MacDonald, 2012), gaps in teacher professional 
development (Ojok & Wormnaes, 2013), and lack of specialized materials and resources (Hofman 
& Kilimo, 2014). Empirical evidence specifically exploring reading achievement of children with 
disabilities in Ethiopia has not been established to date. 

RTI’s READ TA team designed an assistive technology capacity building initiative (ATCBI) to 
target READ TA's objective of improving reading and writing for all children in mainstream 
Ethiopian classrooms, while informing the potential drivers to the problem of low school 
enrollment of children with disabilities at the classroom level. The drivers that are within the scope 
of READ TA’s mandate specifically include the gaps in teacher professional development and 
sociocultural barriers to inclusive education of children with disabilities in the country. Given 
READ TA’s technical assistance mandate, the ATCBI also builds the capacity of the participating 
RSEBs, disabled persons organizations, and CTE staff (organized into regional working groups) 
in identifying, implementing, and monitoring the initiative. 

 
2 Goals and Objectives 

A comprehensive literature review conducted in 2016 highlighted a dearth of empirical evidence 
on inclusive education in Ethiopia among peer-reviewed articles published in English-language 
journals. As a first of its kind in Ethiopia, the ATCBI functions foremost as a proof of concept to 
explore the following research questions: 

• What is the prevalence of a potential vision impairment (VI) and hearing impairment (HI) 
in participating classrooms? 

• What are barriers for teachers in the implementation of inclusive education policies? 
• To what degree would public primary school teachers adopt technology, specifically 

locally available smartphones, for instruction in inclusive classrooms? 
• To what degree do provision of phone-based pedagogical support materials and training 

promote adoption of inclusive instructional practices among those teachers? 
• To what extent do such technology and practices help remove barriers of teacher attitude 

and self-efficacy in teaching students who are hard of hearing or have low vision? 

Given the experimental nature of the initiative, consideration of recent empirical evidence on the 
prevalence of disabilities in Ethiopia (Geda et al., 2016), and in consultation with regional working 
groups, READ TA focused the initiative on children who are hard of hearing or who have low 
vision. The ATCBI does not focus on other disabilities, or children who are fully blind or deaf. It 
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is also important to stress that the initiative was a screening effort only and did not constitute, or 
replace, a medical diagnosis. Referral slips were given to school principals for each child identified 
for a potential vision impairment or hearing impairment, to inform parents of the potential 
condition of their child and encourage appropriate medical follow-up. 

The ATCBI consisted of the following components: 
• Baseline data collection (December 2016/January 2017). 
• Two days of initial teacher training (February 2017) and two days of refresher training 

(April 2017). 
• One smartphone device and headset for each participating teacher. The smartphone was 

equipped with digital versions of 16 weeks of scripted lesson plans for MT reading 
instruction with explicit accommodation instructions for students who were hard of hearing 
or had low vision; embedded audio files allowing play-back of phonemic awareness and 
read-aloud elements in the lessons; and clinically validated vision and hearing screening 
tools. 

• Activity implementation with monthly monitoring visits by the working group to each 
participating classroom (February–May 2017). 

• Endline data collection (May/June 2017). 
• Data analysis, reporting, and sharing (June–September 2017). 

This report documents activities and findings from the ATCBI baseline data collection, which took 
place from December 2016 through January 2017 and the endline data collection, which took place 
in May/June 2017. 

 
3 Methodology 

3.1 Study Participants 

To answer the ATCBI research questions, data were collected from grade 2 teachers in Ethiopia 
who taught reading and writing in one of seven MTs at regular public schools and who had students 
in their classrooms who were hard of hearing or had low vision. Grade 2 was selected for 
convenience, as existing audio recordings, in alignment with the teacher’s guide, had already been 
developed earlier in the project and were, thus, readily available for all seven MTs. 

Selected teachers had to have undergone the READ TA 10-day teacher training on the revised MT 
curriculum for reading and writing as a condition for participation in the ATCBI. They also had to 
have already received the new teacher guide and new student textbooks for their classrooms. Data 
were collected from the teachers’ grade 2 classroom students, as well as their school principals. 
All data collection instruments were translated into seven MTs.  

In adherence to project parameters, data were collected from schools in READ TA’s five focal 
regions (Amhara; Ethio-Somali; Oromia; Southern Nations, Nationalities, and Peoples Region 
[SNNPR]; and Tigray) and seven focal languages (Afaan Oromo, Af-Somali, Amharic, Hadiyyisa, 
Sidaamu Afoo, Tigrinya, and Wolayttatto). Given that this initiative was designed as a proof of 
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concept and focused on building the capacity of the implementing regional working groups, the 
study sample was purposefully kept small. 

Furthermore, a pre-requisite for participating classrooms was that teachers in the classrooms were 
selected in a multistage sampling procedure within each of the five regions. In SNNPR, the 
selection started at the zonal level as the determinant of the language of instruction. The selection 
was done by READ TA staff in consultation with the participating RSEBs. The data collection 
aimed to reach at least 55 schools and 110 classrooms in the five regions: 10 schools each in the 
Amhara, Ethio-Somali, Oromia, and Tigray regions, and 15 schools (five per language) in SNNPR. 

Selection of Zones. In the Amhara, Ethio-Somali, Oromia, and Tigray regions, two zones each 
were selected for participation. In SNNPR, the activity was implemented in three zones (one each 
for Hadiyyisa, Sidaamu Afoo, and Wolayttatto, respectively). Selection of zones (in all but 
SNNPR) was first done by the zone’s achievement in distributing books to students and the 
comprehensiveness by which the zone has ensured participation of its teachers in the new teacher 
guide teacher training earlier on in the project. Apart from these two factors, zones were selected 
by convenience, i.e., the ability to reach a zone within a half-day drive from the regional capital. 
Among the remaining zones, the selection was random. 

Selection of Clusters. In each zone, two clusters were selected. Selection of clusters was, again, 
by degree of coverage of grade 2 classrooms with the new textbooks and the teachers’ past 
participation in the training. Among the eligible clusters, the selection was random. 

Selection of Schools. In one cluster, three schools were selected, in the other cluster, two schools 
were selected. Selection of schools within each cluster was, by degree of coverage of grade 2 
classrooms with the new textbooks and teachers’ past participation in the training. Selected schools 
also had to have at least two grade 2 classrooms and known attendance of grade 2 children who 
were hard of hearing or had low vision. Among the eligible schools, the selection was random. 

Selection of Classrooms. In each school, two classrooms were selected. Selection of classrooms 
within each school was the degree of coverage of grade 2 classrooms with the new textbook and 
the teacher’s past participation in the training. Selected classrooms also had to have at least three 
children with a potential hearing or vision impairment—either already known or identified 
following the ATCBI screenings. Among the eligible classrooms in the school, the selection was 
random. 

For ethical reasons, classrooms were ineligible for participation if they included children who were 
fully blind or deaf, as no specific accommodation or modification for these children was included 
in this initial pilot effort.  

If a selected school did not have two classrooms meeting the criteria established, data were 
collected in just one classroom. If the selected school did not have at least one classroom meeting 
the criteria established, another school was selected, applying the same criteria. If the appropriate 
classrooms and number of schools were not found in a selected cluster, another cluster was 
selected, applying the same criteria. If the appropriate classrooms, schools, or clusters were not 
found in a selected zone, another zone was selected, applying the same criteria. 
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3.2 Final Study Sample 
The final baseline sample included participants from a total of 63 public primary schools in five 
regions of Ethiopia, specifically from 12 schools in Oromia; 10 schools each in Amhara, Tigray, 
and Ethio-Somali; 8 schools each in Hadiya and Sidama; and 5 schools in Wolayita. Participating 
schools, on average, had 1,436 students, with a range between 287 and 3,440 students per school. 
The average class size of the participating grade 2 classrooms was 58 students, with a range of 32 
to 147 students in each class.  

A total of 3,728 grade 2 students participated in the vision screening, of which 47% were girls. For 
the hearing screening, a total of 3,725 grade 2 students participated, of which 47% were girls. A 
subset of 727 students, 48% girls, were interviewed—30% were identified as having a potential 
vision impairment and 25% a potential hearing impairment. The interviewed students were, on 
average, 9.5 years old, with an age range of 6 to 17 years.  

A total of 109 grade 2 teachers were interviewed, of which 82 (75%) were women. Over half of 
the participants (53%) reported their age to be between 25–34 years. On average, participating 
teachers had been teaching in grades 1–4 for about 10 years, with the range being between 2 and 
38 years. Nearly 90% of teachers reported having a diploma as their highest educational training 
level. Regarding specific training on inclusive education or special needs education, nearly 39% 
of participants reported never having received any specific training on the topic. Forty percent of 
participating teachers reported having attended one college course, while 10% had attended two 
college courses. There were three teachers who reported having received a certificate or diploma 
in special needs education. In addition to the student screenings and teacher interviews, the READ 
TA data collectors completed 375 classroom observations. 

At endline, the same 63 schools were visited and a total of 101 teachers were interviewed. Eight 
teachers that participated at the time of baseline data collection were not available at the time of 
endline data collection, which led to a reduction in the sample size. In addition, 624 students 
participated in the endline reading assessment and interview, of which 328 had been those 
identified as possibly having a vision and/or hearing impairment at baseline. The 296 students 
without a hearing or vision impairment participating in the endline data collection were selected 
randomly from the same classroom. Therefore, the total student number may not include the same 
students without vision or hearing impairment that had participated in the baseline data collection. 
READ TA data collectors also conducted 325 classroom observations at endline. 

3.3 Measures 
The research design adopted for this initiative was both explanatory and evaluative (Schutt, 2015). 
The initiative drew primarily on quantitative methods to inform the research questions stated 
above, specifically 

• prevalence of potential vision and hearing impairment in participating classrooms, 
• teachers’ barriers in implementing inclusive education, 
• teachers' attitudes and self-efficacy in inclusive education,  
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• teachers' actual utilization of inclusive practices for students who are hard of hearing or 
have low vision in their classes, and 

• students’ reading outcomes. 

READ TA used six instruments in the baseline data collection: (1) a clinically-validated vision 
screening tool, (2) a clinically-validated hearing screening tool, (3) a teacher interview 
questionnaire, (4) a classroom observation tool, (5) a student reading assessment and interview 
instrument, and (6) a principal interview questionnaire. The purpose of the principal interview was 
mainly to collect demographic and contextual information on the school. Findings from the 
principal interviews are not reported on in this report. 

Except for the screening tools, all instruments were drafted in English by an international 4-person 
team comprising RTI evaluation and education experts. The tools were then reviewed by a 3-
person team comprising Ethiopian special needs education and evaluation specialists. Finally, the 
instruments were translated into the seven MTs, rendered electronically onto RTI’s open source 
data collection platform, Tangerine®, and loaded on 7-inch tablet devices.  

A field test of the instruments in two local languages, Amharic and Afaan Oromo, was conducted 
in December 2016. Six schools, three in Amhara and three in Oromia were visited, and a total of 
318 students screened; 12 classrooms observed; and 64 students, 12 teachers, and 6 principals 
interviewed. Data collectors for the instrument test noted procedural issues with the tools and their 
application using a systematic instrument review guide. RTI statisticians analyzed the data for 
potential issues with the electronic rendering, variable definitions, and data values, as well as 
potential problems with specific questions and their analysis. As a result of the instrument field 
test, several questions and answer categories were deleted or changed. 

Measuring Vision and Hearing Impairment Prevalence. To measure the prevalence of potential 
vision and/or hearing impairments in participating classrooms, READ TA used existing, clinically-
validated tools customized for operation on smartphone devices. Although these tools are clinically 
validated, they do not constitute or replace a medical diagnosis.  

To screen for a potential visual impairment (VI), a visual acuity test was conducted with 
participating students using the PeekVision vision screening app for distance vision (T. Carter, 
personal communication, November 20, 2016). Based on the test results, each student’s vision was 
classified by one of five severity levels: (1) normal, (2) mild impairment, (3) moderate impairment, 
(4) severe impairment, and (5) blindness. The five levels correspond to numerical LogMAR scores 
of visual acuity, as outlined in Exhibit 1. These categories are in line with those used by the World 
Health Organization (WHO; 2010). Only students identified with mild, moderate, or severe visual 
impairments were considered a target population for the initiative. The students’ weaker eye (as 
determined by the vision test) was used to establish each student’s visual category.  
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Exhibit 1. PeekVision Visual Categories and LogMAR Scores 
Visual Category LogMAR Score | Snellen 

Normal 0–0.3 | 6/6–6/12 
Mild visual impairment >0.3–0.48 | >6/12–6/18 
Moderate visual impairment >0.48–1.0 | >6/18–6/60 
Severe visual impairment >1.0 | >6/60–3/60 
Blindness  >1.3 | >3/60 

To screen for a potential hearing impairment, a hearing test was conducted with participating 
students using the HearScreen hearing screening app (D.W. Swanepoel, personal communication, 
October 27, 2016). Based on the test results, each student’s hearing was classified by one of six 
severity levels: (1) normal, (2) slight impairment, (3) mild impairment, (4) moderate impairment, 
(5) moderate-severe impairment, and (6) severe impairment. The six levels correspond to 
numerical scores of hearing loss measured in decibels (dB), as seen in Exhibit 2, for three 
frequencies measured in hertz (Hz): 1,000Hz, 2,000Hz, and 4,000Hz. The HearScreen 
categorizations are similar to those used by WHO (2017). WHO considers slight and mild loss to 
be between 26dB and 40dB, moderate loss between 41dB and 60dB, severe loss between 61dB 
and 80dB, and anything over 81dB as profound loss. Only students identified with mild, moderate, 
moderate-severe, or severe (but not deaf) hearing impairments, as measured by the HearScreen 
app, were considered a target population for the initiative. The student’s weaker ear (as determined 
by the hearing test) on one or more frequencies was used to establish a student’s hearing category.  

Exhibit 2: HearScreen Hearing Categories and Related Loss in Decibels 
Hearing Category dB loss (one or more frequency) 

Slight loss <35 dB  
Mild loss 35 to 44 dB 
Moderate loss 45 to 54 dB 
Moderate-severe loss 55 to 64 dB 
Severe loss >65 dB 

   

Measuring Teacher Attitude and Self-efficacy. To measure participating teachers’ attitude and 
self-efficacy in inclusive education, Likert scale questions related to inclusive education were 
given to teachers as part of a larger teacher interview instrument. Existing scales on teacher attitude 
and self-efficacy in inclusive education provided the source for select items, but no single existing 
scale was deemed appropriate for the specific purpose of this research and context.  

New scales designed to measure teacher attitude were established by a 4-person team made up of 
evaluation experts, inclusive education experts, and education experts with Ethiopia expertise. The 
team examined existing attitude scales in the peer-reviewed literature3 and selected and adapted 
22 attitudinal items with responses on a 5-point Likert scale for inclusion in the initial teacher 

																																																													
3 The literature reviewed for this purpose was as follows: Agbenyega, 2007; Cullen, Gregory, & Noto, 2010; Forlin, 
Earle, Loreman, & Sharma, 2011; Hofman & Kilimo, 2014; and Saloviita, 2015. 
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interview instrument. Following the baseline data collection with 109 teachers, factor analysis was 
conducted to reduce the scale to the most relevant items from the data collection, which together 
explained more than 76% of the variance. The final scale contained 10 items and had a Cronbach 
alpha of internal consistency of 0.71. Only these 10 items were used in the remaining data analysis 
related to the teacher self-efficacy measure. To facilitate communication of findings to the 
intended target audience, READ TA measured the indicator for teacher attitudes to inclusive 
education of children with vision or hearing impairment as the calculated mean score of 
participating teachers’ responses to the 10 items in the final scale (minimum = 10; maximum = 
50), rather than as a weighted or normalized score. 

As with the attitude scales, existing scales on teacher self-efficacy in inclusive education were 
deemed inappropriate for the purpose and context. The same specialist team also examined 
existing self-efficacy scales in the peer-reviewed literature4 and selected and adapted nine self-
efficacy items. For all items, responses entailed a 5-point Likert scale. 

As noted above, following the data collection, factor analysis was conducted to reduce the self-
efficacy scale to what emerged as the most relevant items, which in this case explained more than 
97% of the variance. The final scale contained six items and had a Cronbach alpha of internal 
consistency of 0.73. Only those six items were used in the remaining data analysis related to the 
teacher self-efficacy measure. To facilitate communication of findings to the intended target 
audience, READ TA measured the indicator for teacher self-efficacy in inclusive education of 
children with vision or hearing impairment as the calculated mean score of participating teachers’ 
responses to the six items in the final scale (minimum = 6; maximum= 30), rather than as a 
weighted or normalized score. 

In addition to the attitude and self-efficacy scales, the teacher interview questionnaire contained 
demographic questions on teachers’ gender, age, teaching experience, training on inclusive 
education/special needs instruction, and knowledge of the prevalence of disability among their 
students. The questionnaire also contained items querying teachers on the challenges they face in 
the implementation of inclusive education for children who are hard of hearing or have low 
vision in their mainstream reading classroom.

Measuring Teachers’ Inclusive Practices in the Classroom. To measure teachers' actual 
utilization of inclusive practices for students who are hard of hearing or have low vision in their 
classrooms, READ TA utilized two data collection methods and corresponding instruments. 
First, lesson observations were conducted using a lesson observation instrument. Second, 
students were interviewed about their teacher’s instructional practices. 

No existing classroom observation instrument (e.g., Soukakou, Winton, West, Sideris, & Rucker, 
2014) was found that seemed appropriate for the purpose and context of this research in the 
literature review conducted. Thus, the same 4-person specialist team mentioned above (see 
Measuring Teacher Attitude and Self-efficacy section) developed a new instrument, drawing on 

4 The literature reviewed for this purpose was as follows: Hofman & Kilimo, 2014; Malinen et al., 2013; and 
Sharma, Loreman, & Forlin, 2011. 
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years of expertise in the development of classroom observation instruments for reading and writing 
instruction in mother tongue, as well as the team’s expertise in special needs instruction and 
Ethiopia. 

The new classroom observation instrument contained three parts. Part one captured classroom 
demographics; part two captured observations on individual students in the classroom, e.g., their 
placement in the classroom, interaction with peers, and instructional engagement; and part three 
captured observations of the teacher's behaviors and practices, including speaking 
clearly, repeating questions and responses, and describing pictures or illustrations used for the 
lesson. 

Measuring Students’ Experience with Disabilities and their Reading Skills. To triangulate data 
sources with teachers’ inclusive practices (Krefting, 1991) READ TA combined teachers' self-
reported data and the classroom observation data with data collected directly from students. As 
with the classroom observation instrument above, no existing student interview instrument on 
inclusive education (e.g., Diamond, 2001) was found to fit the purpose and context of this study. 
Thus, a new student interview questionnaire was developed, following the same process as for the 
classroom observation instrument outlined above. The student instrument contained four parts. In 
part one, the instrument captured basic demographic data on the student; in part two, the instrument 
contained a reading assessment; part three contained a set of questions about the student’s home 
and reading environment; and part four had questions about the student’s experience with 
disabilities.  

The reading assessment contained three tests, a letter/syllable sound identification test, an oral 
reading fluency test, and a reading comprehension test. The letter sound identification test 
measured the child’s knowledge of the alphabet and the sounds of the letters. For this test, the child 
was presented with a sheet containing 100 randomly arranged letters and asked to read as many 
letters as they could in 60 seconds. The oral reading fluency test measured the child’s speed and 
accuracy of reading connected text. For this test, the child was given 60 seconds to read a grade-
appropriate story out loud. The reading comprehension test assessed the child’s comprehension of 
the story they had read for the oral reading fluency test. The child was asked to orally respond to 
questions about the text they had read (up to five questions were asked if the child read the entire 
story). The reading tests had already been developed in all seven languages by RTI (2014) and 
others (American Institutes for Research, 2015) for previous early grade reading assessments in 
the country, and have thus already been validated for each language. 

Institutional Review Board (IRB) Review. RTI’s IRB exempted the activity from review, 
given that it took place in an established education setting and involved practices that are 
considered reflective of this environment for the participating children. Participation in the data 
collection and initiative was voluntary for principals, teachers, and students. No student names 
were collected or stored in a way that would allow for identifying individual's screening data or 
interview data on the smartphones or tablets. Oral consent was sought from all participants in 
advance of the data collection to ensure participants understood who was conducting the 
research, its purpose, what 
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was expected of them, the potential risks and benefits of their participation, and whom to contact 
should there be concerns or questions. The consent statements, combined with their respective 
instruments, are attached in Appendices A–C. 

3.4 Data Collection Methods and Analysis 
For the baseline data collection, READ TA engaged 33 assessors consisting of project staff, 
ATCBI working group members, and contracted data collection specialists. Assessors were fluent 
in at least one of the seven mother tongues in which the instruments had been translated. The 
project conducted a 3-day assessor training in December 2016 to familiarize data collectors with 
the initiative, the purpose of the baseline data collection, and the instruments. Assessors for the 
student reading assessment were selected based on their previous training and field experience in 
conducting early grade reading assessments. Participants practiced the application of each 
instrument, including with principals, teachers, and students, in two schools in Addis Ababa. 

For the actual data collection, assessors formed 11 teams: two teams per language for Afaan 
Oromo, Af-Somali, Amharic, and Tigrinya and one team per language for Hadiyyisa, Sidaamu 
Afoo, and Wolayttatto. Data collection took place in each participating region and zone from 
December 19, 2016 to January 5, 2017. The RSEB in each region informed participating schools 
on the arrival of the data collection teams in advance of their visit. Upon arrival of the data 
collection teams, the team leader, a READ TA staff member, introduced the initiative to the 
principal and obtained oral consent from the principal to conduct the initiative and all parts of the 
data collection in their school.  

Once consent was received, data collection teams screened all grade 2 children in the selected 
classrooms for a potential hearing or vision impairment. All children who were identified as having 
a potential vision or hearing impairment were retested to confirm results. Next, data collectors 
conducted the student interviews with all participating students identified to have a vision or 
hearing impairment, as well as an equal number of children not identified with these impairments 
for contrast. Following the student interviews, usually the next day, data collectors observed the 
participating grade 2 classrooms. To ensure the data collectors’ ability to concentrate on the 
teacher-student interactions, no data collector observed more than four students in the same 
classroom for the same lesson. Therefore, up to three data collectors, depending on the number of 
students identified, observed the same classroom at the same time. The data collectors used the 
same instrument but identified the individual children they were responsible for using the child’s 
unique identification number, which matched the one from the screening and student interview. 
Lastly, data collectors conducted the teacher and principal interviews.  

Data collection teams spent between 2 and 3 days at each school, depending on the number of 
children in the participating classrooms. Where classrooms or schools proved to be ineligible for 
participation, e.g., because the teachers had not yet received the 10-day teacher training or there 
were less than three students screened for a vision or hearing impairment in the classroom, 
replacement schools/classrooms were sought as outlined in the Section 3.1. 

All data were collected electronically—the vision and hearing screening data using the HearScreen 
and PeekVision screening tools and other data on Tangerine. When there was sufficient 
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connectivity to the Internet, data collectors uploaded their data, in encrypted form, to a central 
server. Other teams uploaded their data upon their completion of the data collection. The 
HearScreen, PeekVision and Tangerine platforms then allowed for the export of all data, by 
instrument, as a comma-separated values file. 

Data were analyzed by an RTI statistician and the ATCBI activity lead, both based in RTI’s home 
office in North Carolina. All data were cleaned (e.g., correcting school names or student 
identification numbers to uppercase, where appropriate), then data sets were merged for analysis. 
The RTI statistician used Stata data analysis and statistical software for all data analysis. Most of 
the analysis entailed the calculation of frequencies. For the teacher attitudes and self-efficacy 
measures, the statistician also conducted inferential statistical analysis, specifically regressions to 
determine predictors of positive teacher attitude and self-efficacy. 

At endline, READ TA applied a similar data collection method and analysis approach as was 
applied at baseline. Specifically, a total of 33 assessors (most were the same assessor as those who 
had participated in the baseline data collection) from across the five regions and seven language- 
communities were engaged. Assessors again formed 11 data collection teams. READ TA held a 
2-day data collection refresher training on May 18–19, 2017, while endline data collection took 
place from May 22 to June 2, 2017. The endline data collection took less time than the baseline 
data collection because no screenings for vision or hearing impairment were conducted. In addition 
to utilizing similar analysis techniques as for the baseline data, endline data analysis also included 
comparison of group means to establish differences between baseline and endline, as well as tests 
for statistical significance of mean differences. 

 
4 Baseline Findings 

This section presents results from the baseline data collection. The specific research questions 
pertaining to the baseline data collection included the following: 

• What is the prevalence of vision and hearing impairment in participating classrooms? 
• What are barriers for teachers in the implementation of inclusive education policies? 
• What are teachers’ current attitude towards self-efficacy in teaching children who are hard 

of hearing or have low vision? 
• What is teachers’ current level of inclusive instructional practices in the classroom? 
• What are students’ current experiences in inclusive classrooms and what is their current 

reading level, with or without a vision and/or hearing impairment? 

Results are presented in line with theses research questions in the following sections. 

4.1 Prevalence of Vision and Hearing Impairment 
Among the 3,728 children screened for a potential vision impairment, 5.37% of children were 
identified to have some form of vision impairment, of which 53% were girls. Exhibit 3 outlines 
the number and percentage of children identified by visual category. 
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Exhibit 3: Number and Percentage of Students Identified by Visual Category  
Visual Category Number of Students Percentage 

Normal 3,518 94.36% 
Mild visual impairment 70 1.88% 
Moderate visual impairment 104 2.79% 
Severe visual impairment 26 0.7% 
Blindness  0 0% 
No response 10 0.27% 
Total 3,728 100.00% 

Among the 3,725 children screened for a potential hearing impairment, 4.86% were identified to 
have some form of hearing impairment, of which 51% were girls. Exhibit 4 outlines the number 
and percentage of children identified by hearing category. 

Exhibit 4: Number and Percentage of Students Identified by Hearing Category 
Hearing Category Number of Students Percentage 

Normal 3,544 95.14% 
Mild loss 79 2.12% 
Moderate loss 27 0.72% 
Moderate-severe loss 26 0.7% 
Severe loss 49 1.32% 
Total 3,725 100.00% 

Among the sample, 14 participating students were identified for both a potential vision and hearing 
impairment, resulting in a total of 367 unique children (or 9.84% of the total sample of 3,728 
students). When participating teachers were asked about their students’ disabilities before the 
student screenings took place, they responded that only 2% of their students were known to have 
any kind of disability. This finding indicates a significant gap between the known (by the teacher) 
and actual prevalence rates of disability in participating classrooms. The screened 9.84% of 
students with a potential vision and/or hearing impairment is also a significantly larger proportion 
compared to the known (by the caregiver) 2.6% prevalence rate of any kind of disability that was 
found by Geda et al. (2016). These numbers are also higher than the 3.7% prevalence rate for 
vision impairment (among children and adults) that Berhane et al. found (2007). 

As outlined above, in Ethiopia, the current, enrollment rate among children with disabilities is 
estimated to be 0.38%. This figure is based on data reported by school principals to the regional 
state education bureau for inclusion in the national education statistics published by the MOE. 
Although the prevalence data found in this data collection do not measure enrollment rate among 
out of school children, they do confirm that there may also be a significant proportion of children 
with undiagnosed disabilities already in school. 

4.2 Teachers’ Barriers to the Implementation of Inclusive Education 
Data from the baseline data collection indicate that participating teachers face a wide range of 
challenges in implementing inclusive education in their classrooms. Among the most dominant 
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challenges are the shortage of instructional materials for vision and hearing impairment, lack of 
teacher training, insufficient government support, and lack of parental support. Exhibit 5 outlines 
the challenges and the percentage of teachers who reported to agree or strongly agree with each 
challenge presenting a barrier for implementing inclusive education in their classrooms. 

Exhibit 5: Barriers to Inclusive Education and Percentage of Teachers Who Agreed or 
Strongly Agreed to Each (n = 109) 

Challenge Percentage 
Shortage of teaching and learning materials for visual or hearing impairment 97.24% 
Lack of training 93.58% 
Insufficient government support  88.07% 
Lack of parental support 86.24% 
Large number of students in classes 77.98% 
High teaching load for teachers 76.15% 
Poor working environment 66.06% 
Lack of support from school leadership in implementing the MOE inclusive 
education strategy document 

54.13% 

General teacher attitudinal problems 52.3% 
Severity of disability 50.45% 
Lack of clarity on the MOE inclusive education strategy  47.71% 
Lack of guidance in implementing the MOE inclusive education strategy 47.71% 

  

Teachers’ responses regarding challenges, such as teacher attitudes and severity of disabilities, as 
well as those related to the inclusive education strategy document, show high levels of variance 
among respondents. Although more than 52% of teachers surveyed agreed or strongly agreed that 
teacher attitudes are a problem in implementing inclusive education, 42.2% disagreed or strongly 
disagreed with this statement. Similarly, although more than 50% of teachers surveyed believed 
that the severity of disability presents a challenge in implementing inclusive education, 38.54% 
disagreed or strongly disagreed with this assertion. Further, at least 16% of the participating 
teachers indicated not being aware of the MOE inclusive education strategy document.  

Teachers also mentioned challenges with the identification of students with special needs as a 
barrier to better serving them in their classrooms and schools. Several teachers indicated relying 
on the parents or students to inform them of a disability. Other teachers noted that there are no 
specialized identification tools or approaches and they identify children with disabilities mostly 
through observation of student behavior and performance. In addition to these issues with 
identification, teachers raised problems with the physical infrastructure of many of their schools. 
These problems included a lack of desks, benches, toilet facilities, clean water, and safe access 
ways or transportation to school. 

The findings from the baseline data collection established gaps in teacher professional 
development and a lack of specialized materials and resources among the most notable challenges 
in the implementation of inclusive education in participating schools in Ethiopia, confirming 
results from other research in the region (e.g., Hofman & Kilimo, 2014; Ojok & Wormnaes, 2013). 
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4.3 Teachers’ Attitudes and Self-Efficacy in Inclusive Education at Baseline 
Concerning teachers’ attitudes to inclusive education, analysis of the baseline data indicated 
participating teachers’ attitude to inclusive education to be slightly positive. The mean score of 
teachers’ responses was 34.5 (minimum =10; maximum = 50; n =109), equivalent to the 61st 
percentile of the score. Participating teachers’ self-efficacy in inclusive education was also slightly 
positive. The mean score of teachers’ responses was 22.1 (minimum = 6; maximum = 30; n = 109), 
equivalent to the 67th percentile of the score.  

READ TA conducted additional analysis to establish what factors may be predictors of positive 
teacher attitude or self-efficacy in inclusive education. Having a child with a known hearing 
impairment in the classroom was found to be a predictor of a more positive attitude to inclusive 
education among participating teachers. Other variables, including teacher gender, age, training 
background, self-efficacy, or class size were not found to be statistically significant. No single 
variable, including teacher gender, age, training background, teacher attitude, or class size was 
found to be a predictor of participating teachers’ self-efficacy in inclusive education at baseline. 
At endline, teachers responding positively to “does your headteacher provide any specific support 
to you about inclusive education?” was statistically significantly correlated with more positive 
teacher attitudes.   

Analyzing teachers’ responses to individual attitude or self-efficacy statements in more detail (see 
Exhibit 6), sheds light on the complexity of the issue for participating teachers. Although 70% of 
participating teachers agreed or strongly agreed that inclusion promotes more academic growth of 
students with moderate visual or hearing impairment, 65% felt that the needs of students with 
moderate visual or hearing impairment can best be served through special, separate classes. 
Similarly, although 76% of teachers surveyed agreed or strongly agreed that they felt comfortable 
designing learning tasks appropriate for children with visual or hearing impairments and stated 
that they could use a variety of assessment strategies to evaluate these students (74% of teachers 
agree with this), 62% felt that students with visual or hearing impairments may develop academic 
skills more rapidly in a special class. 
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Exhibit 6: Teacher Responses to Individual Attitude and Self-Efficacy Statements (n = 109) 

 
These findings indicate that while, overall, teachers may hold a slightly positive attitude to 
teaching children with a hearing or vision impairment in their classrooms, and a slightly positive 
sense of self-efficacy in doing so, there are shared prevailing opinions that the needs of these 
students may be best served outside of the regular classroom and by special teachers instead. These 
results support sociocultural factors, including teacher attitudes and opinions, as barriers to 
inclusive education in participating classrooms in Ethiopia, complementing previous research in 
the country and the East African region (e.g., Arbeiter & Hartley, 2002; Dagnew, 2013; Hofman 
& Kilimo, 2014). 

4.4 Teachers’ Inclusive Practices in the Classroom at Baseline 
A key element of the ATCBI research was to measure potential changes in teachers’ adoption of 
foundational inclusive practices in the classroom, including speaking clearly, repeating questions 
and responses, or describing pictures or illustrations used for the lesson, which benefit all students 
in the classroom. Results from the classroom observations (see Exhibit 7) indicated that in 36% 
of the observations, the teachers at least frequently ensured that students were paying attention 
before beginning an activity, while in 33% of the observations this was rarely or never the case. In 
most observations (67%), teachers frequently, or always, spoke clearly and loudly enough to be 
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heard in the back of the class (this was rarely or never the case in 18% of observations). In nearly 
67% of classroom observations, teachers were facing the class while talking without obstructing 
their mouths, while this was rare or never the case in 18% of observations. In just over half of the 
observations (53%), the teacher wrote questions on the board, but this didn’t occur in more than 
two-thirds of classroom observations (64%). In more than a third of the observations (38%), 
teachers rarely or never repeated a question or response. In 155 of the 247 observations where a 
picture was used during the lesson, teachers rarely or never orally described a picture or 
illustration. Furthermore, few of the observed teachers (16%) used self-made teaching aids to 
support instruction, and fewer used materials specifically in support of children with disabilities 
(5%). Finally, in 83% of the classroom observations, the students were using the new student 
textbooks for mother tongue reading and writing. However, in more than half (53%) of the 
classroom observations, teachers did not use the new teacher guide during the lesson. 

Exhibit 7: Teachers Inclusive Classroom Practices at Baseline and Endline (n = 375)* 

 
* The percentage for each practice do not add to 100% as a fifth answer option, “sometimes” is not reflected in this 
graph 

Regarding student seating arrangements, 41% of the observed children (which were those 
identified for a potential a vision or hearing impairment during the screening procedure) sat at the 
front of the room and more than 71% sat where lighting was best. Most of the observed students 
were seated in a circle with their peers to facilitate communication during group work. In just 
under 50% of observations, questions were rephrased or repeated for the observed students. In 
35% of the observations, extra time was given to students to respond to questions and in 25% of 
the observations, students were permitted to respond verbally, in writing, or with sign language. 

Among the students who had been identified for a potential vision and/or hearing impairment, 
assessors found that more than half of these children (56%) appeared on-task (e.g., focused on the 
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teacher, class, or work assigned), while 41% were off task during the lesson and (5%) were 
identified as disruptive (e.g., speaking out of turn, making noise, or fighting or talking with other 
students).5 In most cases (55% of observations), assessors noted positive interactions between the 
students with potential impairments and their peers, e.g., talking appropriately with classmates, 
engaging in group discussion, or taking turns. However, 11% of the observed students identified 
for a potential impairment were reported to interact negatively with their classmates, e.g., speaking 
inappropriately or disrupting group work. Over a third of observed children were sitting alone and 
exhibited no interaction with their peers. 

These results from the classroom observations should be considered with caution. The significant 
discrepancy between the number of children with a disability known to the teacher and the number 
identified from the screenings indicates that teacher practices or classroom arrangements that were 
indexed in this data collection as inclusive, such as speaking loudly or seating children with a 
impairment in the front of the classroom, may be part of teachers’ usual practices or simple 
coincidence, rather than indicative of a systematic accommodation. Similarly, some of the 
behaviors of the students identified with a potential impairment, including being off-task, were 
observed not as unique to this group only, but as behaviors also exhibited by other children in the 
classroom.  

Despite those limitations, findings from the classroom observations indicate that a significant 
proportion of teachers rarely implemented even foundational instructional accommodations to the 
benefit of children with vision or hearing impairment, as well as all other children in their 
classroom. Such practices included writing lesson objectives and key questions on the board, 
repeating questions and responses, and ensuring that students were paying attention before 
beginning an activity. 

4.5 Students’ Experience in Inclusive Classrooms and their Reading Skills at Baseline 
As outlined in earlier sections of this report, the potential prevalence of vision and hearing 
impairment among participating students was found to be significantly higher than that known by 
their teachers. When asked directly whether they had trouble seeing what the teacher wrote on the 
blackboard or hearing what the teacher said, responses from participating students identified with 
a potential vision or hearing impairment were inconclusive. Among those students who had been 
identified with a potential moderate or severe vision impairment, 47% (i.e., 42 students) confirmed 
that they had difficulty seeing what the teacher wrote on the blackboard. This potentially indicates 
that some teachers wrote in a large enough font to mitigate the vision loss. Two thirds (i.e., 39 
students) that were identified with moderate or severe hearing impairment confirmed having 
trouble hearing what the teacher said in class. Again, it is possible, and results from the classroom 
observations support this, that teachers are naturally speaking clearly and loudly enough to 
compensate—at least to some extent—for the hearing loss. 

																																																													
5 For a few students, enumerators noted more than one behavior as dominant, which led to a total percentage of 102%. 
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Regarding students’ experience with disabilities, more than 80% of participating students indicated 
that they did not know anyone in their class with a disability and more than 90% indicated that 
they did not have a friend with a disability.  

Students’ reading skills were assessed to add a learning outcome perspective to the study. At the 
time of the baseline data collection, three months into the school year, the study found that there 
were already significant differences in students’ knowledge of the letter/syllable sounds in their 
language. For example, in all but one of the languages, students identified with a potential vision 
or hearing impairment, on average, identified less letter/syllable sounds correctly per minute and 
read fewer correct words per minute compared to their peers without an impairment. Given the 
very small sample size of participating children in each of the languages and severity categories, 
these learning outcome results need to be considered with care as the sample size is not large 
enough to be considered representative of these subpopulations. Details of students reading 
outcomes are further discussed in Section 5.4. 

 
5 Endline Findings and Outcomes of the Assistive Technology Intervention 

This section presents results from the endline data collection on the ATCBI. The focus for the 
endline data collection was to answer questions about teachers’ adoption of assistive technology, 
potential changes in teachers’ attitudes and self-efficacy in inclusive education between baseline 
and endline, and changes in teachers’ adoption of inclusive practices in the classroom between 
baseline and endline. This section also compares baseline and endline results from the student 
reading assessments. As outlined earlier, the specific research questions for the endline data 
collection included: 

• How would public primary school teachers adopt technology, specifically locally available 
smartphones, for instruction in inclusive classrooms; 

• To what degree do provision of phone-based pedagogical support materials and training 
promote adoption of inclusive instructional practices among those teachers; and 

• To what degree do such technology and practices help remove barriers of teacher attitude 
and self-efficacy in teaching children who are hard of hearing or have low vision. 

Results below are presented in line with these research questions. 

5.1 Teachers’ Adoption of the Assistive Technology 
A key question for the ATCBI was to what degree Ethiopian public school teachers in the five 
regions would use assistive technologies—in the form of one smartphone device with digital 
screening and lesson plan resources and one headset—to support their mother tongue reading and 
writing instruction in inclusive classrooms. 

More than 85% of participating teachers reported owning a cell phone before the start of the 
ATCBI; however, 64% reported never having used a smartphone before. Results from the first 
monitoring visits (conducted one month after starting smartphone implementation in the 
classroom) indicated that many of the participating teachers were struggling with using the phones 
and digital, instructional resources they contained. Although a significant part of the initial 2-day 
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teacher training contained practice on using the phones and digital resources, it was not sufficient 
to give teachers confidence in their use. In consideration of these monitoring results, READ TA 
organized a 2-day refresher training immediately following those first monitoring visits, focused 
nearly exclusively on guided practice in using the phones and digital resources for screening and 
inclusive instruction.  

Following the refresher training, the situation changed with notable improvement in technology 
adoption and use. This was noted by ATCBI working group representatives during a second 
monitoring visit, which took place shortly after the refresher training. 

At endline, 70% of teachers reported having become very comfortable and 25% somewhat 
comfortable in using the phone for screening students for vision or hearing impairment. Further, 
more than 90% of participating teachers reported having become very comfortable and 9% 
somewhat comfortable in using the phone and the inclusive multimedia lesson plan (IMLP) to 
teach their lessons. 

During endline classroom observation, 76% of observations indicated that participating teachers 
used the smartphone-based resources during the lesson. Of these, nearly half (49%) were observed 
to be very confident and 41% were observed to be somewhat confident in using the smartphone. 
Of those using the smartphones, only 9% were observed not to appear confident in its use.  

Classroom observations also found that in more than half of the observations, participating 
teachers made use of the audio files embedded in the IMLP. In fact, 26% of the observations saw 
participating teachers give the phone directly to a student or groups of students to listen to the 
audio files. For this action, more than 90% of observations indicated that the teachers managed 
this phone transition to students with confidence and that it did not distract the other students when 
they did so. 

During interviews, students of participating teachers were asked whether their teacher used the 
smartphone during a lesson in the week prior to the observation. More than 90% of students 
confirmed that their teachers had used the smartphone, while more than 69% of participating 
students further indicated that their teachers also used the phone to play the stories or sounds 
embedded in the lesson plans during the lesson. 

In summary, results indicated that not all participating teacher used the phones at all times, and 
not all teachers felt entirely comfortable operating the smartphone—especially with using the 
screening tools. However, data from teachers’ self-reports, their students’ reports, and the 
classroom observations conducted by READ TA assessors indicated very high levels of adoption 
of the smartphone and its resources, specifically the IMLP, for mother tongue reading and writing 
instruction. 

5.2 Changes in Teachers’ Attitudes and Self-Efficacy in Inclusive Education 

Analysis of the data collected at baseline and endline indicated significant changes in teachers’ 
attitudes towards self-efficacy in inclusive education as measured by the scales developed. At 
endline, teacher attitudes towards teaching children with mild to severe vision or hearing 
impairment (but not fully blind of deaf) in their regular classroom improved from a mean score of 
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34.5 to 40.97 (minimum = 10; maximum + 50; n = 101). Concerning teacher self-efficacy, at 
endline, teacher self-efficacy in teaching children with mild to severe vision or hearing impairment 
(but not fully blind of deaf) in their regular classroom improved from a mean score of 22.1 to 24.1 
(minimum = 6; maximum = 30; n = 101). Both improvements were found to be statistically 
significant (p <0.001). Exhibit 8 highlights the changes. 

Exhibit 8: Teacher Attitude and Self-efficacy to Inclusive Education at Baseline and 
Endline (n = 101) 

 
 

Exploring responses on individual items in each scale highlighted notable changes in teachers’ 
responses. Exhibit 9 lists select statements from the teacher attitude and self-efficacy scales and 
the percentage of teachers who at baseline and endline agreed or strongly agreed with each 
statement.  
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Exhibit 9: Percent of Teachers Agreeing or Strongly Agreeing with Attitude and Self-
Efficacy Statements at Baseline and Endline (n = 101) 

 
Participating teachers appear to have notably changed their assessment of what type of placement 
(i.e., regular classroom versus separate classroom) may best meet the needs of students with vision 
and/or hearing impairments. For example, at baseline, more than 64% of participating teachers felt 
that the needs of a student with a visual impairment or hearing impairment may best be met in a 
special, separate classroom, at endline, only 13% of participating teachers still held this belief. 
Similarly, at baseline, 61% of participating teachers felt that the academic skills of students with a 
vision impairment or hearing impairment may be developed more rapidly in a special, separate 
classroom, but this percent dropped to 21% at endline.  

Regarding their self-efficacy, 37% of teachers at baseline felt that they had sufficient expertise, 
knowledge, and skills to teach students with a visual impairment or hearing impairment in their 
regular classroom—this proportion increased to 70% at endline. More teachers also reported 
feeling comfortable designing learning tasks appropriate for children with vision or hearing 
impairments. 

In summary, across regions, teachers participating in the ATCBI appear to have significantly 
improved their attitudes and levels of self-efficacy towards teaching children with vision and/or 
hearing impairments in their regular classrooms. Even beyond statistical significance, the practical 
and contextual importance implied in the nuanced responses they provided to specific questions is 
highly noteworthy and promising. Teachers responses indicated notable changes in their thinking 
about their own ability to teach children with visual impairment and/or hearing impairment and 
the value of these children’s inclusion in their regular classes. Illustratively, one teacher stated, 
“before the training, I considered those students as lazy and mentally retarded students, but now 
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after they [were] identified, I have changed their sitting [and] my methodology in the classroom. I 
have started to believe that they can achieve and learn as other students. I have also observed 
change [in] them in the classroom. They started to participate, they improved their result.” 

5.3 Changes in Teachers’ Inclusive Practices in the Classroom 
Beyond teachers’ self-reports, classroom observations at endline allowed for actual observation of 
teachers’ practices. Exhibit 10 compares classroom observation results from the baseline data 
collection with those from the endline data collection on items such as teachers’ use of voice, 
teachers repetition of questions or responses, and teachers’ use of self-made teaching aids, 
including those specifically for visual/hearing impairment. Indicatively, the proportion of 
classroom observations that noted teachers to frequently ensure that students were paying attention 
before beginning a new activity increased from 36% to 68% between baseline and endline. The 
proportion of observations recording teachers frequently writing lessons objectives on the board 
increased from 25% at baseline to 66% at endline. The proportion of classroom observations that 
noted teachers frequently repeating questions increased from 38% at baseline to 57% at endline. 

Exhibit 10: Teachers Inclusive Classroom Practices at Baseline and Endline (n = 325) 

 
In addition to changes in instructional practices, classroom observations also indicated changes in 
classroom arrangements. At baseline, 41% of children screened for a potential vision 
impairment/hearing impairment were sitting at the front of the room. At endline, this proportion 
increased to 81%. Similarly, at baseline, 71% of children screened for a potential vision 
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impairment/hearing impairment were sitting where lighting was best, which increased to 91% at 
endline.  

In summary, results from the ATCBI endline data collection indicated notably increased adoption 
of foundational inclusive practices by participating teachers. Such practices included optimally 
seating students in the classroom, writing lesson objectives and key questions on the board, 
repeating questions and responses, and ensuring that students were paying attention before 
beginning an activity. Identification of students with disabilities most likely played a role in the 
teachers’ registered changes in inclusive practices. As noted earlier, at baseline teachers were 
aware of about 2% of their students having a disability. This proportion increased to about 12% at 
endline. It is very likely that teachers were simply not aware that they had so many students with 
potential impairments in their classroom and, thus, did not consciously try to accommodate them. 

5.4 Changes in Students’ Reading Skills 
As indicated earlier, students’ reading skills were assessed to add a learning outcome perspective 
to the study. Few studies on disabilities and inclusion feature learning outcome measures often 
because sample numbers are not sufficiently large enough to be considered representative of the 
subpopulations—even at a 5% or more prevalence rate of vision impairment and a prevalence rate 
of 4% or more for hearing impairment. To obtain a sufficiently large sample, students would need 
to be sampled from hundreds of classrooms and schools. Similar sample size limitations were 
encountered with this study and exacerbated by the fact that the sample was subdivided into seven 
MTs. When data were disaggregated by language, the cell size was very small and confidence 
intervals were very large. Thus, to more meaningfully report on students’ reading results, this 
report uses zero scores (i.e., the percentage of students who were unable to read a single letter or 
word), which can be aggregated across languages. The team compared the incidents of zero scores 
among the three student population groups of interest (those with a potential visual impairment, 
those with a potential hearing impairment, and those without a visual/hearing impairment). 

Across all languages, at baseline, 13% of participating students without a potential vision 
impairment or hearing impairment read zero correct letter sounds per minute (CLSPM; see Exhibit 
11). This percentage reduced to 4% at endline. At baseline, a higher proportion of children 
identified with a potential vision impairment or hearing impairment already had zero scores, 
compared to students who were not identified with a vision impairment or hearing impairment. 
The proportion of children with zero scores in letter sound knowledge among students with a 
potential vision impairment was 22% at baseline and 9% at endline and for students with a potential 
hearing impairment, 16% at baseline and 2% at endline. The net reduction was 9% for children 
without hearing impairment or vision impairment, 13% for children with a potential vision 
impairment, and 14% for children with a potential hearing impairment. The reduction in zero 
scores was greater for children with a potential vision impairment or hearing impairment compared 
to those without.  
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Exhibit 11: Students’ Zero Scores at Baseline and Endline (n = 624) 

 

 

Exhibit 12 illustrates the reduction in the percentage of students with zero scores in oral reading 
fluency (measured in correct words per minute [CWPM]) from baseline to endline across all 
seven languages. As with the letter knowledge task, at baseline, students identified with a 
potential vision impairment or hearing impairment had higher proportions of zero scores in oral 
reading fluency, than peers without hearing impairment or vision impairment. Among those 
students with a potential impairment, students identified with a vision impairment had a slightly 
larger proportion of zero scores that those with a potential hearing impairment (e.g., 50% vs. 
49%).  The net reduction in zeros scores between baseline and endline was 30% for students 
without hearing impairment or vision impairment, 22% for children with a potential vision 
impairment, and 23% for children with a potential hearing impairment. The reduction in zero 
scores was greater for children without vision impairment or hearing impairment compared to 
those with a potential vision impairment or hearing impairment. 
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Exhibit 12: Students’ Zero Scores at Baseline and Endline (n = 624) 

 
 

In summary, the data on students’ reading outcomes (as measured at baseline and endline using 
validated early grade reading assessment subtests) indicated that at baseline, after just one year of 
schooling, there were already measurable differences in reading achievement between students 
identified with a potential vision impairment or hearing impairment and those that were not 
(considering zero scores aggregated across the seven languages). A higher proportion of students 
with a potential vision impairment or hearing impairment were scoring zero correct items, 
compared to those students without. However, students with a vision impairment or hearing 
impairment showed measurable progress between baseline and endline. The reduction in zero 
scores on correct letter sounds per minute was even greater for students screened for a potential 
vision impairment or hearing impairment compared to those without an impairment. For correct 
letter sound knowledge, zero scores of students with a potential hearing impairment were even 
lower at endline compared to those without a vision impairment or hearing impairment. However, 
for oral reading fluency, the decrease was not sufficient in vision impairment- or hearing 
impairment-identified students to reach the level of oral reading fluency by those students without 
vision impairment or hearing impairment. 

As outlined earlier, given the very small sample size of participating students in each of the 
languages and impairment categories, these learning outcome results need to be considered with 
care. In the absence of a control group of students screened for a potential vision impairment or 
hearing impairment who were not in an intervention classroom, it is impossible to conclusively 
determine if these results are a demonstration of the success of the intervention. However, based 
on existing research on equity and an existing robust body of evidence on reading gaps, the data 
gives reason for optimism. Additional research with larger sample sizes and control groups is 
needed to confirm this assumption. 
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6 Proof of Concept Study Limitations 
Although results of this study are highly promising across the research questions explored, the 
following limitations need to be considered: 

• This study was a proof of concept. That is, it was an exploratory research effort that was 
investigating the general feasibility of an approach, rather than a rigorous scientific study 
aimed at establishing causal relationships. 

• A control group, including students with a potential hearing or vision impairment, but who 
did not participate in the ATCBI (and without letting the teacher know of the child’s 
potential vision impairment/hearing impairment), would have enriched results. Most 
notably, it would have allowed the team to better explain whether the reading outcomes of 
the children identified with a vision impairment or hearing impairment was, in fact, a result 
of the intervention or illustrative of normal progression.  

• A control group that would just have entailed screening the students and letting the teacher 
know about a student’s potential vision impairment or hearing impairment condition would 
have deepened the knowledge base on a potential relative contribution of identification 
versus accommodation on teachers’ behavior change and students’ reading outcomes. 

• A larger sample size to disaggregate analysis by levels of disability or impairment (e.g., 
mild, moderate, and severe) would have enriched knowledge base on outcomes for 
different groups in the study, especially at the individual language level. 

• There is the possibility of false positives particularly for the hearing screening activity due 
to environmental noise potentially having affected the precision of the tool. It is important 
to stress again, that the initiative was a screening effort only and did not constitute a 
medical diagnosis. 

• There were teacher re-assignments between baseline and endline data collection, that were 
not communicated by the school to the study team. This may have led the possibility of 
changes in the teacher sample between baseline and endline, and thus may have affected 
teacher-level results. 

As outlined earlier, these limitations need to be considered in light of the overall design and 
purpose of the study, which was a proof of concept. As such, this study presents a first effort 
towards additional research and practice that should further develop, optimize, and validate the 
overall initiative and its evaluation. 

 
7 Conclusions and Recommendations 
In August 2017, READ TA conducted a 2-day consultation workshop with representatives of the 
regional working group who implemented the ATCBI in their respective regions, representatives 
from the Ministry of Education, and representatives of several national disabled people’s 
organizations. During the workshop, READ TA shared preliminary findings from the ATCBI 
endline data collection but, more importantly, also noted lessons learned and reflections from the 
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participating working groups. ATCBI participants from the working groups, specifically 
representatives from the RSEBs, shared the following conclusions from the initiative, in 
consideration of the data collection result and their own experience. 

The smartphone, headsets, and selected screening and IMLP apps used in the ATCBI appeared to 
have been appropriate for the context and target group. Although less than 40% of participating 
teachers had experience using a smartphone before the ATCBI, and a refresher training was 
required to enable more teachers in their use, at the end of the 12-week implementation, more than 
90% of the participating teachers felt very comfortable with the technology. The inclusive 
multimedia lesson plan application enjoyed particularly strong adoption. Supporting this 
argument, expansion of the activity to additional grades and teachers were among the most cited 
recommendations for enhancing the activity by participating teachers. 

In addition to expansion to other grades, a key feedback from participating teachers was that 
additional practical training, particularly on the hearing screening tool, would benefit future 
versions of the activity. Teachers also made specific recommendations to simplify the hearing 
screening app, as it requires login, user validation, and several steps to set up screening for a child. 
The ATCBI working group members and project teams reflected, however, that rather than just 
more training, the initial training may benefit from an even stronger focus on role-playing and 
practice of the screening applications.  

The approach to implement training in two parts, although not originally designed that way, with 
an initial training and a refresher training appeared to have been highly effective in meeting 
teachers’ needs. Although the total of four training days may be more than what is financially 
affordable at scale. The ATCBI team saw an opportunity to optimize each of the two training 
phases to reduce the overall training time, while maximizing time for practice. A future replication 
or similar activity may explore such a redesign.  

Results of the proof of concept study indicated that the ATCBI, as implemented, was very 
successful in establishing initial hearing impairment and vision impairment prevalence rates in 
participating schools. ATCBI workgroup members repeatedly mentioned having been “shocked” 
at realizing how many children may have a vision or hearing impairment in the study schools. 
Similarly, participating teachers expressed surprise at how many of their students may have a 
potential vision impairment or hearing impairment, which they did not know about. Several of the 
63 ATCBI schools have started screening additional classrooms. This speaks to the efficacy of the 
ATCBI to meet an explicit demand at the school level. Illustratively, an Amhara RSEB ATCBI 
working group representative reported on one school in the Amhara region that has initiated a 
partnership with a closely located education institute to recruit additional support for screening. 

Most notably, the ATCBI appeared to have been very successful in improving participating 
teachers’ attitude towards and self-efficacy in teaching children with vision or hearing impairments 
in their regular mainstream classrooms. This is a major finding, which is supported not only by 
analysis of teachers’ responses on the attitude and self-efficacy scales but by teachers’ qualitative 
responses in interviews, as well as classroom observations. ATCBI data collectors noted 
significant increases in teachers’ adoption of foundational classroom practices to promote 



	 28	

inclusion for students with vision or hearing impairment between baseline and endline. It is likely 
that identification and awareness played a critical part in this change. The screening activity 
indicated to teachers that there are several students with a potential vision or hearing impairment 
in their classroom, which in turn may have led some teachers to more consciously and 
systematically adopt more inclusive instructional practices. 

Based on a comprehensive literature review conducted in 2016 (Wapling, 2016), the ATCBI 
appears to be one of the first studies in a low- and middle-income country on inclusive education 
that also considered student learning outcomes. Results from the study indicated that all groups of 
children, those without vision impairment or hearing impairment, those with a potential vision 
impairment, and those with a potential hearing impairment, have made measurable progress in 
reading acquisition—specifically in the reduction of zero scores—between baseline and endline. 
Most notably, significant gaps already existed at baseline. It is likely that the gap in reading 
outcomes between children without vision impairment and hearing impairment and those with a 
potential vision impairment or hearing impairment would have been even wider without the 
ATCBI; however, this needs to be confirmed through additional research. Given the very small 
sample size of participating children in each of the languages and severity categories, these 
learning outcome results need to be considered with care. However, in absence of any empirical 
evidence comparing student achievement between children with or without disabilities in the same 
classroom, these results are starting to fill an important gap in the knowledge base on inclusive 
education in Ethiopia and the East African region.  
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