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Abstract 

Title: Design of an English E-book for deaf fifth-graders from the metropolitan area of 

Bucaramanga1 

Authors: Juan David Caballero Fuentes and Thomas Alexander Riddle Delgado2 

Key Words: Colombian Sign Language, Second Language Acquisition, English Learning, 
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Description: Through this design-based research, an e-book to teach elementary English 

vocabulary to deaf fifth-graders in the metropolitan area of Bucaramanga was designed and 

validated. In order to create this material, de Benito´s three-stage methodological design was 

adopted (2006). First, a contextualization and documentation were carried out, where concepts 

such as the definition of deafness, features of linguistic and cognitive development, features of 

didactic material, and the acquisition of English and its vocabulary were addressed considering 

the target population. Second, for the data collection and analysis, a group of five teachers with 

experience teaching deaf learners was surveyed to determine the lexical content of the e-book. 

The third stage corresponds to the design and validation of the prototype. The e-book was 

designed using Adobe InDesign and Adobe Illustrator and it was subsequently submitted to a 

content validation procedure by a multidisciplinary panel of experts. The results indicate that two 

main sets of characteristics emerged. One set aligned with Second Language Acquisition 

Theories: from this perspective the e-book needs to be flexible, technology-based, visual, and 

concrete. A second set responds to the needs of deaf fifth-graders: from this perspective, the e-

book should include strategies such as vocabulary personalization, emotionalization, and 

visualization.  
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Resumen 

Título: Diseño de un e-book en inglés para estudiantes sordos de quinto grado del área 

metropolitana de Bucaramanga1 

Autores: Juan David Caballero Fuentes y Thomas Alexander Riddle Delgado2 

Palabras Clave: Lengua de Señas Colombiana, Adquisición de una Segunda Lengua, 

Aprendizaje del Inglés, Estudiantes Sordos. 

 

Descripción: A través de esta investigación basada en el diseño, se diseñó y validó un e-book 

para enseñar vocabulario básico del inglés a estudiantes sordos de quinto grado del área 

metropolitana de Bucaramanga. Para crear este material, se adoptó un diseño metodológico de 

tres fases propuesto por de Benito (2006). Primero, una contextualización y documentación 

fueron llevadas a cabo donde conceptos como la definición de sordera, características 

lingüísticas y cognitivas del desarrollo, características de material didáctico, y la adquisición del 

inglés y su vocabulario fueron abordados considerando la población objetivo. Segundo, para la 

recolección y análisis de datos, un grupo de profesores con experiencia en la enseñanza a 

aprendices sordos fue encuestado para determinar el contenido lexical del e-book. La tercera fase 

corresponde al diseño y validación del prototipo. El e-book fue diseñado utilizando Adobe 

InDesign y Adobe Illustrator, que fue posteriormente sometido a un proceso de validación por un 

panel multidisciplinario de expertos. Los resultados indicaron que dos conjuntos de 

características emergieron. El primer conjunto estuvo alineado con teorías de adquisición de una 

segunda lengua: Desde esta perspectiva, se determinó que el e-book fuese flexible, basado en 

tecnología, visual y concreto. El segundo conjunto respondió a las necesidades de los niños 

sordos de quinto grado: Desde esta perspectiva, el e-book incluye estrategias como la 

personalización, emocionalización y visualización del vocabulario.
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Introduction 

Contextualization 

Colombian Sign language (CSL) emerged around the 1920’s in a boarding school in 

Bogotá (Fonseca, 2019). During that period, research about deafness in Colombia was almost 

non-existent and the institutional approaches to handle deafness in society were inaccurate. For 

instance, from 1924 to 1954, deafness was considered a pathology, and deaf people (DP) were 

forced to learn Spanish through spoken language and labio-facial reading (Hurtado, 2003). 

Additionally, both blind and DP had to share the same educational facilities and policies in the 

Instituto de Sordomudos y Ciegos from 1925 to 1955. By 1955, this institution was rightly 

divided into two: Instituto Nacional para Ciegos and Instituto Nacional para Sordomudos. The 

last one evolved into what we know today as Instituto Nacional de Sordos (INSOR) (INSOR, 

2016). 

Although INSOR has played a fundamental role for the inclusion of DP in Colombia, 

most of the deaf community have lived apart from hearing people. According to Calderón 

(2014), this community shares most of their daily lives exclusively with analogue peers. 

Although hearing and DP share the same geographical location, they have different manners and 

cultures. Consequently, DP’s educational model is designed to be bicultural and bilingual 

(Fonseca, 2019; Perdomo & Salinas, 2019). In this model, DP are meant to learn CSL to 

communicate with their peers and written Spanish to interact with hearing people. Nevertheless, 

the public proposal Oferta Bilingüe Bicultural de Estudiantes con Discapacidad Auditiva by the 

Ministerio de Educación Nacional (MEN) and INSOR have been trying to cease this isolation 
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though a project that establishes guidelines to include deaf and hearing people in the same 

educational environment to strengthen intercultural communal living. Additionally, along with 

universities, it aims to create opportunities for DP to receive their higher education in a bilingual 

setting through the training of university professors and the hiring of CSL interpreters qualified 

(INSOR, 2017). 

In addition to this isolation, DP also face problems regarding their economic status and 

their access to higher education. It was reported that by 2019, around 554,119 DP existed in 

Colombia and 70% of them were poor or lived under economically vulnerable conditions 

(INSOR, 2019). Moreover, only 2% of Colombian DP can access higher education (Perdomo & 

Salinas, 2019), therefore they are very likely to continue reproducing the vulnerability and 

exclusion cycle. 

Considering this context, DP in Colombia have the necessity to engage with the world, 

join the academic field, and improve their status. These needs can be met through education 

because it is an essential tool for guaranteeing socioeconomic mobility and information access. 

In fact, De Hoyos et al. (2010) found a positive correlation between academic and social 

mobility. In this vein, English as a Lingua Franca is the international tool for academic mobility 

since it provides access to academic information and interaction with the global community 

(O’Neil, 2018). 

However, there are some limitations that impede DS from learning English. The revision 

of literature demonstrated the existence of enough teaching and learning material compatible 

with sign languages from other countries (Marschark et al., 2001; Domagała-Zyśk & Kontra, 

2016) but not with CSL. Therefore, there is a scarcity of virtual English teaching material for L1 

CSL speakers. Furthermore, in Colombia, teaching English to DS is not a priority for schools 
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because they fear students may have vocabulary interference with Spanish (Díaz & Cubillos, 

2014). In fact, ICFES, a Colombian standardized exam that tests high-schoolers, does not 

evaluate English to DS (Najar & Fonseca, 2018). Consequently, there is a need to design virtual 

English teaching material for DS. In an effort to overcome this gap, we designed an e-book with 

the purpose of teaching elementary English vocabulary to deaf learners since vocabulary is 

fundamental to develop the communicative competence (Alzahrani, 2016). Considering this, this 

study has the following research question: What characteristics should an e-book have to assist 

deaf fifth-graders from the metropolitan area of Bucaramanga to recognize elementary 

vocabulary in English about daily life situations? 

 As a limitation, the scope of this project does not include an implementation stage 

because of time and participant constraints. 

Justification 

In the learning process, the role of learning materials is essential because it is the link 

between knowledge and students' realities. According to Amadioha (2009), “Instructional 

materials have a high degree of interest for the learner; for they offer a reality of experience, 

which stimulates self-activity on the part of pupils” (p.4). Regarding audio-visual material, Cakir 

(2006) adds that in language learning, audio-visual materials have a positive impact when 

applied in the right context. Since language learning is a field in constant improvement, the 

teaching of any foreign language for students whose L1 has a visual-manual modality with its 

own grammar and lexicon as sign languages, there is a necessity to address efforts to create new 

English teaching material aligned with DS’ needs because there is a shortage of teaching material 

for this population in Colombia.  
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As it was mentioned, the material for learning and teaching English as a foreign language 

(EFL) to CSL speakers is almost non-existent. During the literature revision for this project, we 

found little documentation about material to teach English to deaf children in different databases 

and official websites such as Dialnet, Research Gate, Ibero, INSOR, Redae, CBIE, WHO, United 

Nations General Assembly, and repositories from different Colombian universities. Futhermore, 

INSOR created 120 pieces of pedagogical material considering information and communication 

technologies (ICTs) published in 2018: 20 module lessons, 37 streamed classes, 23 short videos 

and 40 units of knowledge about Colombian culture. This material was uploaded on INSOR’s 

YouTube channel and included subjects such as math, social sciences, literature, and Colombian 

culture. However, none of the content was related to English learning (INSOR, 2018). This fact 

proves the need for material for the acquisition of ESL for CSL speakers; hence, our design is set 

to ameliorate this gap in the literature. 

To contribute to the expansion of the literature regarding English teaching to DS, our 

main purpose is to design an e-book for deaf fifth-graders from the metropolitan area of 

Bucaramanga to learn elementary English vocabulary. We expect CSL teachers to use this 

material to lay lexical foundations of English in DS. In the long term, this project can pave the 

way to help DS to understand the English language and therefore, connect with the world, dabble 

in the academic field, and improve their socioeconomic status (INSOR, 2018).  

Our e-book may articulate graphic design concepts and foreign language acquisition 

theory applied to DS in a Colombian context. Since there are no previous initiatives that combine 

these two fields in Colombia, our project may be useful for teachers interested in developing 

educational material for DS in the future. As pre-service teachers, we are trying to foster 
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communication and language learning, and help to break educational hindrances regarding 

minorities.  
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1. Objectives  

1.1 General Objective 

To design an e-book to assist deaf fifth-graders from the metropolitan area of 

Bucaramanga to recognize elementary vocabulary in English about daily life situations. 

1.2 Specific Objectives 

● To determine the lexical content aligned with deaf fifth-graders needs from the 

metropolitan area of Bucaramanga. 

● To design the e-book prototype for deaf fifth-graders from the metropolitan area of 

Bucaramanga. 

● To validate the e-book by a panel of experts in the fields of language learning and 

Colombian Sign Language. 

 

2. Theoretical Framework 

2.1 Precedents 

2.1.1 International Previous Work 

Najar & Fonseca (2018) constructed a didactic strategy for a Dominican Republic school 

that intended to teach three deaf eleven-graders about the Colombian economic sectors. 

Researchers used Moodle for presenting audio-visual material and activities such as mind maps, 

questionnaires, and videos. In interviews, students manifested that interactivity and digitalization 
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of the material eased their learning process and increased their motivation. This article provides 

digital alternatives to present and assess comprehension of concepts on deaf students. 

Lissi et al. (2012) discussed some features of the Swedish bilingual approach for deaf 

learners in Chile. They reviewed theoretical concepts and practical strategies to facilitate 

communication and learning. The authors examined concepts including the perception of 

auditory speech by DP such as body movement, the subordination of sign languages in presence 

of an oral language, and the similarities between hearing children learning an L1 and deaf people 

learning an L2. This article provides useful strategies and classroom management activities to 

include in our design. However, these activities should be adapted for a virtual environment. 

Cano et al. (2015) created a mobile application used for teaching reading and writing to 

DP in Mexico. The mobile application was built upon a learning methodology called Fitzgerald. 

Even though this method was created to teach grammar to DS by a color system, it could be 

adapted to teach vocabulary in our design. 

2.1.2 National Previous Work 

Ramírez (2020) reviewed and organized literature about English reading and writing into 

national and international sources. In the national landscape, she concluded that Colombia’s deaf 

population is interested in learning English but there are few trained English teachers. On the 

other hand, in the international landscape, she concluded that deaf students have syntactic, 

semantic, and morphological difficulties to learn an oral language and technology plays a 

fundamental role for this process. This paper defines DP’s cognitive, social and psychological 

features and relates them to Colombia’s political and educational reality. 

Calderón & Flórez (2021) designed and validated an audio-visual resource for DP to 

learn CSL in compliance with the parameters proposed by the MEN. The book was developed 
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through an animated character who interprets oral language into sign language. The material 

included topics such as the Colombian dictalological alphabet, emotions, and colors. This article 

proposes a dynamic way of presenting the vocabulary and some general parameters to validate 

audio-visual resources for deaf learners. 

Arroyave et al. (2016) created an interactive website for the teaching of CSL through 

elemental content such as numbers, alphabet, food, daily objects, and animals. The material was 

built upon videos, images, and CSL with activities such as open questions and matching. This 

material was validated by a panel of experts in the fields of CSL, web development, and the 

participants of the project. The activities proposed and the multidisciplinary validation panel will 

be essential for our design. 

In conclusion, there exists documentation about practical experiences of material design 

and its implementation for deaf schoolers in Colombia and other countries. However, none of 

this material covered the learning of English as a foreign language. For this reason, we will adapt 

some findings such as the lexical content (Arroyave, 2016), character illustration (Calderón & 

Flórez, 2021), the linguistic features of deaf students (Ramirez, 2020), the Fitzgerald method 

(Cano et al., 2015) and features such as interactivity and digitalization (Najar & Fonseca, 2018) 

to our e-book. 

2.2 Theoretical basis 

2.2.1 Definition of Deafness 

 From a clinical perspective, deafness has been defined as an auditive loss of 70 DB which 

can be low, moderate, severe, or deep (Navarro, 2020). This definition has been delimited under 

physical parameters (lateral or bilateral), by its origin (congenital or acquired). Likewise, if there 
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was acquisition of language from the family environment at the moment of deafness, it can be 

pre-locutive or post-locutive (INSOR, 2017). For the purpose of this project, our final product 

aims at DP with a pre-locutive auditive loss that exceeds 70 DB. 

2.2.2 Cognitive and Language Development of Deaf People 

The psycho-evolutionary and language development of DP differ significantly from its 

counterparts: the hearing community (See table 1). When it comes to linguistic development, DP 

cannot have access to auditory input and consequently, they cannot create phonological 

awareness and, therefore, they cannot easily understand the syntactical, semantic, and 

morphological features of oral languages (Linares, 2009; Ramírez, 2020). Regarding their 

psycho-evolutionary process, their lack of auditory input impacts their evolutionary stages 

(Ramírez, 2020). 

Table 1  

Auditory input impact 

Age Auditory input impact 

2 No imitation of sound nor proper temporal-spatial structuring. 

7 No use of language and socialization with their peers.  

11 Just concrete thinking, not abstract. 

20 Undeveloped hypothetical thinking. 

 

2.2.3 EFL Acquisition for Deaf People 

Since DS cannot receive auditory input, their foreign language acquisition is restricted to 

writing and reading and they tend to achieve low reading comprehension levels (Zazove et al., 

2013). In fact, Najar and Fonseca (2018) claim that in Colombia, DS score less on standardized 

tests than hearing students due to reading comprehension difficulties. Therefore, the EFL 
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acquisition process for DS differs from hearing students in the teaching methods, presentation, 

and retention of information. Concerning the teaching methods, the direct method (DM) and total 

physical response (TPR) fulfill the needs of DP because, on the one hand, TPR is a flexible way 

to visually illustrate meaning, while the DM engages the learners in practical activities instructed 

by the teacher through English (Pritchard, 2016).  

Regarding the information presentation, Podlewska (2016) and Pritchard (2016) propose 

cued speech (a mixture of oral speech and gestures), sign language, and visual materials (CD’s, 

computer games, smartboards, and films with speech reading) as convenient. Considering this, 

since all these strategies rely on the visual channel, Pritchard (2016) stresses that there should be 

an adequate spatial distribution of the environment, materials, students, and teachers in which 

each element and actors in the classroom are properly visible. 

2.2.4 Vocabulary Learning in Deaf Students’ Foreign Language Acquisition Process 

 Deaf students tend to have a more restricted lexicon than hearing students due to the 

limited access to input (Ramírez, 2020; Domagaàa-zyĝk, 2016). As a result, DS do not acquire 

vocabulary, but they learn it. To solve this problem, Domagaàa-zyĝk (2016) and Pritchard (2016) 

propose strategies such as vocabulary personalization (selecting meaningful vocabulary to 

students’ context), vocabulary emotionalization (linking vocabulary to students’ emotional 

bonds), word semantic analysis (putting vocabulary in context), word morphological analysis 

(teaching students morphological rules of words) and vocabulary visualization (giving students 

visual aids about the vocabulary being taught). 

2.2.5 Features of Proper Learning Material for Deaf People’s Foreign Language Acquisition 

Process  
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Based on the aforementioned information, DS have specific needs in terms of learning 

material that can be fulfilled with flexible, technology-based, visual, and concrete features. First, 

the material must be flexible by having multiple means of representation (how information is 

presented) and expression (how learners can produce output) (Najar & Fonseca, 2018). Second, 

the material must be aligned with ICTs because these tools allow the presentation of the 

information in a multimodal way through videos, images, text, sign language, and other means of 

communication (Najar & Fonseca, 2018). Third, the material must contain mostly visual and 

gestural information for deaf students cannot use their auditory channels properly. Finally, 

abstract and hypothetical thinking is hardly developed by DS, therefore, the content of the 

material must be concrete (Ramírez, 2020).  

2.3 Legal References 

This project is framed under the following national and international legal documentation 

around deafness classification and educational assistance to the Colombian deaf community (See 

table 2).  

Table 2  

Legal Framework 

Year Name Unit 

International 

1980 International Classification of 

Impairments, Disability, and 

Handicaps (ICIDH) (World 

Health Organization, 1980) 

● Determines the conditions of impairments, 

disabilities, and handicaps. 

1993 Standard Rules on the 

Equalization of Opportunities 
● Recognizes disability in its causes, 

consequences, and in the way economic, social, and 

cultural conditions are assumed. 
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for Persons with Disabilities 

(United Nations, 1993) 

National 

1991 Political Constitution of 

Colombia (Const, 1991) 
● Art. 47: Social integration for people with 

disabilities. 

 

1993 Act 60 (Ley 60 de 1993) 

 

● Art. 5: Establishes the resources for 

education and health through organisms as INSOR 

for people with disabilities.  

1994 Act 115 of Education (Ley 

115 de 1994)  
● Provides education for people with 

disabilities. 

● Establishes the “Proyecto Educativo 

Institucional - PEI”. 

1994 Decree 1860 (De Bogotá, 

1994) 
● Establishes general aspects of the “Proyecto 

Educativo Institucional - PEI”. 

1996 Decree 2082 (República de 

Colombia, 1996) 

Proposes professional assistance to deal with 

disabilities. 

Establishes educational attention for people with 

disabilities. 

1997 Disability act 

Act 361 (Ropero, 2020) 

 

Art. 3: Establishes the social normalization and total 

integration of people with disabilities. 

Art. 23: Establishes SENA as a mechanism of social 

integration for people with disabilities. 

2005 Act 982 (Ley 982 de 2005) Art. 1: Classifies the Colombian deaf community. 

Art. 4: Provides the assistance of interpreters and 

guides. 

Art. 9: Promotes quality bilingual education for 

people with disabilities. 

2009 Act 1346 (Quintanilla, 2014) Approves the “Convención sobre los Derechos de 

las Personas con Discapacidad” from the United 

Nations. 

2013 Statutory Act 1618 (Bobadilla 

& Montilla, 2021) 

Generates academic and labor spaces for the deaf 

community. 

2017 Decree 1421 (Benitez et al., 

2018) 

Establishes attention for people with disabilities in 

the inclusive education framework. 

 



ENGLISH EBOOK DESIGN FOR BUCARAMANGA DEAF STUDENTS  21 

 

3. Methodology 

3.1 Type of Study 

For this project, the contextual conditions associated with deafness were framed upon 

Creswell’s (2014) transformative paradigm, which intends to transform the lives of individuals 

from minority groups. In addition, the principles of applied research, being an inquiry that 

addresses a problem facing a society or industrial organization aiming at finding a practical 

solution, served as well to accomplish the main objective of this research study (Kothari, 2008; 

Bajpai, 2011). Considering the innovative nature of this study, the researchers adopted a design-

based research as a type of study. Design-based research is the systematic study of designing and 

developing educational interventions such as strategies, teaching and learning material, products, 

and systems in order to solve problems from educational practice (Plomp, 2013). In this type of 

research, the methodology is flexible and adaptable to the needs of each design (de Benito and 

Ibáñez, 2016). Finally, this study was carried out through a three-stage methodology adapted 

from the design of de Benito (2006) (See figure 1).  

Figure 1 

Methodology stages 
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3.2 Stages of the Methodology 

3.2.1 Stage 1: Contextualization and Documentation 

 For this stage (See figure 2), researchers reviewed the socio-political and educational 

environment of DP considering the national and international landscape. From a socio-political 

perspective, it was found that DP have been historically marginalized, having limited education 

support which have led them strained in low socioeconomic status (INSOR, 2019; Perdomo & 

Salinas, 2019). Considering these contextual conditions, this study explored the educational 

needs of this marginalized group of our society in terms of the learning of English as a foreign 

language. It was found that little teaching and learning material to teach English to DP exists. 

Additionally, the revision of literature concluded that material design requires specific 

characteristics according to the target population and its purpose (See figure 2). The main 

findings indicate the e-book should be flexible, technology-based, visual, and concrete (Najar & 

Fonseca, 2018; Ramírez, 2020), and its lexical content should be personalized, emotionalized, 

and visualized (Domagaàa-zyĝk, 2016; Pritchard, 2016). 

Figure 2 

Stage 1: Contextualization and documentation 
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3.2.2 Stage 2: Data Collection and Analysis 

The purpose of this stage of the study was to determine the lexical content aligned with 

deaf fifth-graders needs from the metropolitan area of Bucaramanga. In order to accomplish this 

aim, a survey was designed and administered.  According to Creswell (2014), a survey “provides 

a quantitative or numeric description of trends, attitudes, or opinions of a population by studying 

a sample of that population” (p. 200). The sampling was purposeful since the researchers decided 

“who would most likely be of help in informing them about their construct” (Griffee, 2012, 

p.58).  

In this sense, the participants were teachers that have taught deaf students from primary 

school at some point in their careers. Since there are not many teachers that fulfill these 

conditions, the sample for the instrument was reduced to five participants. In order to design the 

survey, the researchers constructed a variable operationalization matrix based on Espinoza 

(2019) to recognize the dimension and indicators from which the questions of the survey would 

stem out (See annex A).  

The results from this operationalization process indicate two main dimensions: 

‘everyday-vocabulary’ and ‘real-life contexts’. The survey was piloted to one of the professors of 

CSL from the school of languages at Universidad Industrial de Santander, whose feedback was 

considered to restructure the questionnaire. Finally, the survey contained three sections and it 

was administered online asynchronously via Google Forms (See figure 3). 

In the first section, the instrument introduced the project, the purpose of the research, and 

the researchers to the participants. It also presented the consent form to the respondents 

informing about data privacy treatment and provided with researchers’ contact information in 
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case of doubts. As most respondents were deaf teachers whose second language was Spanish, the 

instrument was elaborated using that language. 

The second section of the survey aimed to identify the lexical content of the e-book based 

on the dimension ‘everyday-vocabulary’. Since DP have limited vocabulary in their native 

language, the researchers needed to inquire which words made part of the vocabulary repertoire 

of fifth graders from the metropolitan area of Bucaramanga. For this purpose, the researchers 

considered the fundamental vocabulary topics to be addressed when teaching EFL to deaf 

students proposed by Domagała-Zyśk (2016). Consequently, the questions were formulated 

around topics such as greetings, days of the week, days of the month, celebrations, family 

members, parts of the house, food, common objects, hobbies, animals, clothes, places of the city, 

and common verbs. This section contemplated ten multiple-choice questions with the possibility 

of multiple answers.  

The third section inquired about the context of deaf fifth-graders from the metropolitan 

area of Bucaramanga based on the dimension ‘real-life contexts’. In this section, participants 

were asked about the most frequented places for fifth graders. According to Domagała-Zyśk 

(2016), vocabulary should be linked to deaf students’ context. This section contained one 

multiple-choice question where participants could choose the main parks, shopping malls, and 

educational institutions of the city visited by their students. 

Subsequently to the implementation of the instrument, the data collected was analyzed. 

The survey contained closed-ended questions with the possibility for multiple answers, which are 

defined by Griffee (2012) as frequency data. This information was organized in a chart where the 

frequency of each item and each topic was recorded (See annex B). The arithmetic mean formula 

was computed to determine the most frequent items. It is defined as the “quotient of the sum of 
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the quantities by their number” (Coggeshall, 1886). Results show that ‘family members’ and 

‘food items’ were the most recommended topics to be included in the e-book. Consequently, 

these two topics created two separate thematic units in the e-book. In contrast, the topics that 

obtained fewer votes were celebrations and greetings. From these two topics, only the lexical 

items with more votes were included in the e-book.  

Figure 3 

Stage 2: Data collection and analysis 

 

 

3.2.3 Stage 3: Design and validation 

3.3 Prototype Structure 

3.3.1 Planning Stage 

The e-book prototype was initially organized into four thematic units. Information such 

as topics, the lexical items, and the possible communicative setting were considered for the 
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process of unit structuration. Therefore, each unit could be addressed in a specific environment 

that children could easily recognize from their reality. This structure responds to the need of 

contextualized vocabulary for deaf students (Domagaàa-zyĝk, 2016). From the eleven topics 

asked in the survey, four of them were not included in the units because they did not fit any of 

the communicative settings: celebrations, animals, clothes, and parts of the house. This decision 

was the result of making logical relationships between the topics and those four topics did not fit 

in any possible unit (See table 3).  

Table 3 

First Draft of Planning 

Topic Setting Unit 

Family members   

Greetings Home 2 

Food 

Common objects School 3 

Hobbies (verbs) 

City places City 4 

Frequent places 

Deleted topics 

Celebrations, animals, clothes, and parts of the house 

 

3.3.2 Lexical Content 

New vocabulary items and some grammatical structures were included in the units in 

order for them to be cohesive and the vocabulary rehearsed in communicative situations.  

In the first unit, as students need to refer to their relatives using ‘subject pronouns’, a 

basic vocabulary topic in Colombian Sign Language, was included. Also, in order to formulate 

basic sentences to talk about their family members, the ‘verb to be’ was presented and explained. 
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 In the second unit, the topic ‘main meals’ (breakfast, lunch, and dinner) was added, so 

the topics ‘food’ and ‘moments of the day’ could be associated.  

In the third unit, since it was decided that the school would be the communicative setting, 

it was necessary to introduce some ‘parts of the school’ and ‘hobbies' that were associated with 

them. Furthermore, by this moment in the material, it was necessary to introduce ‘verb 

conjugation in the present simple’ in order for students to start formulating simple sentences. To 

finish this unit and take advantage of the topic ‘common objects’, ‘numbers’ and the verb 

‘have/has’ were included, so students could create sentences about ownership. 

 Finally, as the fourth thematic unit was thought to be an opportunity to practice previous 

topics through the formulation of sentences, new ‘common verbs’ were added along with ‘longer 

sentences’ in the present simple that could describe time, subjects, actions, and places. 

 In this way, the structure of the e-book has a progressive structure to take students from 

simple lexical items and sentences using the verb to be to more complete sentences to express 

ideas about daily life situations. In order for this progression to happen, the e-book followed a 

recycling structure based on connectionism, which defines the language learning process as the 

connection of linguistic items through a rule-based system (Gasser, 1990). Thus, the e-book 

prototype introduced new topics while rehearsing and integrating the previous ones. Based on 

this, the final planning of the e-book emerged (See table 4). 

Table 4  

E-book Planning 

Topic Setting Unit 

Subject pronouns Family tree 1 

Verb to be 
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Family members 

Greetings Home 2 

Food 

Main meals 

Moments of the day 

Common objects School 3 

Hobbies (verbs) 

Parts of the school 

Verb conjugation in present simple 

Numbers 

Have/has 

City places City 4 

Frequent places 

Common verbs 

Longer sentences in present simple 
 

3.4 E-book Design 

 After the content and the structure of the e-book design were defined, the first prototype 

was created using Adobe Illustrator (See figure 5). This is a vector-based graphics software that 

works with color, shapes, typography, and effects allowing the user to scale the artwork to 

different sizes and media (Adobe, 2022a). Once the content of the units was illustrated, the 

images were exported in Tiff format. The Tag Image File Format (Tiff) is a file format used to 

raster graphics that provides flexibility, high quality, and great compatibility with different 

design software (Adobe, 2022b).  
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Figure 4  

Adobe Illustrator in the illustration process 

 

 

Subsequently, for the editorial process, Adobe InDesign was used to export the images 

into the first prototype document (See figure 6). Adobe InDesign is “a layout and page design 

software for print and digital media that has everything you need to create and publish books, 

digital magazines, e-books, posters, interactive PDFs, and more” (Adobe, 2022c). Not only was 

this software used to create the layout but also to incorporate interactive zones in the file that 

contained the hyperlinks to each video of the material. In this way, the users of the e-book are 

able to click a dialogue balloon and will be redirected to a specific video on YouTube with CSL 

interpretations created for the material.   
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Figure 5 

Adobe InDesign in the prototype layout 

 

Furthermore, InDesign was used to export the final file to PDF format. The Portable 

Document Format (PDF) is a versatile file format created by Adobe that gives people an easy, 

reliable way to present and exchange documents. PDF docs can contain links and buttons, form 

fields, audio, video, and business logic" (Adobe, 2022d). The e-book prototype was laid out in 

this software. 

In essence, the e-book design process used Adobe Illustrator to create the illustrations and 

visual elements and export the pages into Tiff format to preserve their high quality with great 

compatibility across programs. Additionally, Adobe InDesign was used to establish the layout of 

the document and embed the video hyperlinks through interactive zones in the document. 

Finally, YouTube was used to host the video interpretations and organized into specific playlists 

for each unit. 
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3.5 Prototype Validation 

The third specific objective of this study was to validate the e-book prototype by a panel 

of experts in the fields of Second Language Acquisition and Colombian Sign Language. To 

achieve this research objective, four experts assessed the content of the e-book using a rubric 

designed by the researchers (See annexes C and D).  

 This first view of the final product was validated by a multidisciplinary panel of experts 

through content validity, which is a method to determine the relevant elements to assess new 

products in order to identify strengths and weaknesses through the judgment of experts (Haynes 

et al., 1995; Sugiyono, 2015 as cited in Fetri & Eldarni, 2019). Since this e-book was designed 

under two main constructs, Colombian Sign Language and Second Language Acquisition, an 

instrument was constructed for each of them. These instruments were presented along with the e-

book to the multidisciplinary panel of experts for each construct.  

3.5.1 Content Validity Instrument Construction 

In order to carry out the content validation process, Yusoff (2019) proposes the 

construction of a content validation instrument. Since our project contained two constructs, 

Second Language Acquisition and Colombian Sign Language, it was necessary to assess each 

domain separately. Both instruments were developed in Google Forms. This platform was used 

considering Bertea & Zait’s (2013) claims that instruments that are carried out in an online 

manner are more practical in terms of “cost, time and response rate” (p. 51). In the Second 

Language Acquisition form, questions were elaborated to assess if the material was flexible, 

technology-based, visual, and concrete (Najar & Fonseca, 2018; Ramírez, 2020). These 

questions were assessed by Second Language Acquisition experts since they are familiar with 

language learning material.  
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On the other hand, the instrument created for the Colombian Sign Language panel, the 

questions assessed the adequacy of the personalization, emotionalization, and visualization of the 

lexical items for deaf fifth-graders from the metropolitan area of Bucaramanga. These strategies 

were assessed by Colombian Sign Language educators experienced in teaching deaf students. 

The questions from both instruments used a Likert scale of relevance, defined as a way of 

measuring a set of statements through individual judgment based on the level of agreement with 

a set of propositions (Schrum et al., 2020), for scoring the integration of the aforementioned 

features and strategies in the e-book 

3.5.2 Content Validity Results and Analysis 

To analyze the results, Bertea and Zait (2013) claim that a content validity index should 

be calculated. Since the answers of the two forms contained a Likert Scale, it was necessary to 

use a “scale-level content validity index based on the average method” (Yusoff, 2019). In this 

method, “all scores should be added and divided on the number of items'' (Ibid, p.52). In order to 

determine if the results are valid, Newman et al. (2013) state that “an evaluator/researcher should 

aim for at least 80% agreement on the adequacy of each item” (p.250). Consequently, since the 

forms of this study were formulated on the basis of a one-to-five scale, items that scored at least 

four were adequate. Each question had room for the experts to make suggestions to add, remove 

or restructure items from the material. Finally, these instruments were sent and answered by the 

experts via e-mail with an explanation of the project and how the e-book works (See table 5). 
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Table 5 

Validation results 

Dimension Question Expert 1 Expert 2 

Second Language 

Acquisition (SLA) 

To what extent is the e-book constructed under 

various means of representation (Input)? 

(Illustrations, Colombian Sign Language 

interpretations, and English vocabulary). 

4 5 

To what extent is the vocabulary presented in the e-

book rehearsed by various means of expression 

(output activities)? 

5 4 

To what extent does the e-book present the 

information in a multimodal way? (Videos, images, 

text, sign language) 

4 5 

To what extent is the content of the e-book 

constructed using visual elements? 

5 5 

To what extent is the target vocabulary of the e-

book concrete (not abstract)? 

5 5 

Dimension Question Expert 

1 

Expert 

2 

Colombian Sign 

Language  

(CSL) 

To what extent is the vocabulary presented in the e-

book contextualized to the reality of deaf fifth-

graders from the metropolitan area of 

Bucaramanga? 

5 5 

To what extent does the e-book take into account 

the emotional ties of deaf fifth-graders from the 

metropolitan area of Bucaramanga? 

5 4 

To what extent do you consider the visual 

resources of the e-book appropriate for the 

acquisition of vocabulary of deaf fifth-graders in 

the metropolitan area of Bucaramanga? 

5 4 

 

 

As shown in the results of the validation forms (See table 5), all items scored at least four 

in the Likert scale for the criteria proposed, meaning the content of the e-book was valid 

(Newman et al. 2013). However, some suggestions about the material were included. First, it was 

suggested that the videos containing the Colombian Sign Language interpretations should be 

attached directly to the PDF file as emergent windows instead of YouTube hyperlinks. This was 
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considered in the design stage but was not implemented since the attachment of 195 videos to the 

PDF would make the file so heavy that its distribution could have been a limitation (See annex 

F).  

Considering this, first, future researchers in this field should explore another platform to 

host this content. Second, it was suggested that the Colombian Sign Language interpretations 

held on YouTube videos should include the source English information. This was implemented 

in the design by including the English source information in the YouTube titles. These 

recommendations from the experts in the field were implemented to improve the design of the e-

book in order to cover the features of a proper EFL learning material for DS (See figure 4).   

Figure 6 

Stage 3: Design and validation 
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4. Findings 

This section answers the research question: What characteristics should an e-book have to 

assist deaf fifth-graders from the metropolitan area of Bucaramanga to recognize elementary 

vocabulary in English about daily life situations? After a thorough analysis of the data, the 

characteristics of the e-book are organized into two main sections: Second Language Acquisition 

and Colombian Sign Language.  

4.1 Characteristics from the Second Language Acquisition Perspective  

This design-based research identified that an e-book that aims at teaching elementary English 

vocabulary to deaf students has to be flexible, technology-based, visual, and concrete.  

4.1.1 Flexible  

The first main characteristic of this e-book prototype is its flexibility. This flexibility was 

achieved including different means of representation such as illustrations, Colombian Sign 

Language interpretations, and grammatical explanations. Similarly, a variety of means of 

expression made part of this book such as gap-fill, matching, spelling, image-describing, and 

drawing activities. This main characteristic is in agreement with the claims of Najar and Fonseca 

(2018), who state that in order for a didactic material to be inclusive, it should be fundamentally 

flexible. To do this, they recommend that such material should contain diverse forms of 

representation and expression. In other words, the material should contain different manners of 

presenting input and eliciting output.  
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4.1.1.1 Multiple Means of Representation. As it was mentioned before, in order for the 

e-book to be flexible, it contains multiple means of representation such as illustrations, 

Colombian Sign Language interpretations, and grammatical explanations. 

The design of the final prototype supported the presentation of linguistic content with 

visual elements (See figure 7). The importance of including a visual environment in the e-book is 

rooted in the conception that “mental imagery provides a potentially powerful, alternative mode 

of symbolic representation for young children, especially those of early elementary school age” 

(Greeson & Zigarmi, 1985, p.42). Likewise, since deaf students cannot use their auditory 

channel, this characteristic supports the need of deaf learners to rely on their visual channel in 

their learning process (Marschark et al., 2013). 

Figure 7 

E-Book illustrations 
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Along with the illustrations, Colombian sign language interpretation was incorporated to 

facilitate input representation.  Considering that deaf students have limited access to input 

(Ramirez, 2020), they tend to rely on Sign Language when they are learning a second language 

(Abubleamah, 2018). For this reason, in this design, all instructions, vocabulary presentation, 

grammatical explanations, and rehearsal activities were interpreted in Colombian Sign Language 

(See figure 8). The CSL teachers who recorded the interpretations for the e-book signed an 

informed consent and image use authorization in which the data management was explained (See 

annex E). 

Figure 8 

Colombian Sign Language interpretations 
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Another feature that assures multiple means of representation is grammatical 

explanations. Although this design intends to teach vocabulary to deaf fifth-graders from the 

metropolitan area of Bucaramanga, the vocabulary cannot be taught isolated, it needs to be 

contextualized to students’ reality (Domagaàa-zyĝk, 2016). In the e-book, this was achieved 

through activities in which students are supposed to create simple sentences within 

communicative situations. In order to teach deaf students to write those sentences, it was 

necessary to teach them basic grammar topics such as the verb to be, conjugation of verbs in 

third person in the present simple and the usage of the verb have/has depending on the pronoun.  

To achieve this purpose, the e-book used the principles of the Fitzgerald model.  A 

method to present grammatical structures to deaf children through visual stimuli (Cano et al., 

2015). In this design, the Fitzgerald method (See figure 9) was integrated by assigning a color to 

each syntactic unit in the grammatical explanations: nouns were blue, verbs were red, and the 

complement was green. This was intended to create phonological awareness, defined as the 

segmental understanding of language, considering deaf students lack it (Linares, 2009). 

Figure 9 

Fitzgerald Method 
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4.1.1.2 Multiple Means of Expression. As it was mentioned above, multiple means of 

expression (ways of eliciting output) such as gap-fill, matching, spelling, image-describing, and 

drawing activities were included in the e-book to add flexibility.  

Gap-filled activities were included in each thematic unit with the purpose of checking 

students’ understanding of the lexical items. In fact, Ur (2012) points out that gap-filling tasks 

are a good strategy to assess students’ comprehension of spelling, meaning, grammar and 

collocation. In this e-book, gap-fill activities were designed for students to place the vocabulary 

taught in simple sentences (See figure 10).  

Figure 10 

Gap-fill activities 

 

Another eliciting output strategy is matching activities, which are adequate for making 

students recycle the vocabulary learned. This is supported by Castillo-Cuesta (2020) who claims 

that digital matching activities can be a motivating tool for rehearsing students’ vocabulary and 

grammatical knowledge (See figure 11). In this e-book, matching activities were thought to make 

students unite vocabulary items, images, and Colombian Sign Language interpretations so they 

could practice the vocabulary learned.  
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Figure 11 

Matching activity 

 

Additionally, spelling activities were included as a means of expression.  They are ideal 

to remember the correct written form of a word and improve writing performance. Martins et al.  

(2016), concluded that spelling activities showed to have a positive impact on children's writing 

production at a beginner level. Based on this fact, spelling activities were included in the e-book 

before writing tasks, so vocabulary can be firstly rehearsed and then put in context (See figure 

12). 
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Figure 12 

Spelling activity 

 

Image description is another way the learners can express comprehension. As it was 

stated in the design stage, the e-book followed a progressive structure based on connectionism 

where small tasks introduced students into bigger ones (Gasser, 1990). For this reason, the e-

book was designed in a way that once vocabulary was rehearsed through low demanding 

activities such as spelling and matching tasks, students could do more demanding tasks such as 

producing simple sentences describing images containing vocabulary items previously presented 

(See figure 13). 
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Figure 13 

Image-describing activity 

 

Finally, drawing activities were included in the e-book in order to foster students' output 

in a creative and contextualized way. First, since deaf students need the vocabulary taught to be 

contextualized to their reality (Domagaàa-zyĝk, 2016), drawing activities intend to make 

students recreate elements from their daily context (See figure 14). In addition to this, drawing 

activities were included in the e-book multiple times since there exists a correlation between 

creative activities and learning (Karwowski et al., 2020).  
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Figure 14 

Drawing activity 

 

4.1.2 Technology-based characteristic 

The second main characteristic of this e-book prototype is its technology-based nature. 

Najar and Fonseca (2019) state that technology allows information to be displayed through 

multiple means of representation, which is beneficial for deaf learners in general. For this reason, 

the material was presented in an interactive way through a PDF. In this file, future users of the e-

book will be able to get exposed to information through multiple means such as Colombian Sign 

Language interpretations, colorful illustrations, and English vocabulary.  

4.1.3 Visual characteristics 
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Along with the two previous characteristics of this e-book: flexibility and technology-

based nature, a visual component is part of this prototype. As it was mentioned in the literature 

review, the e-book had to be constructed under a visual basis since deaf students cannot rely on 

their auditory channel. For this reason, this teaching material contains visual elements such as 

illustrations and Colombian Sign Language interpretations.  

4.1.3.1 Illustrations. The illustrations from the e-book contained concepts of typography, 

color theory, and color psychology. These concepts will be addressed in this section.  

Typography is defined by Blackwell (2004) as the art or technique of reproducing 

communication through the printed word. Typographies tend to be described in morphological 

terms. This description determines the situations in which the typographies are used (See table 6) 

Table 6 

Typography classification 

Typography Morphology Association Examples 

Serif It is ornamented with 

finials at the end of its 

main lines. 

-Classic and 

traditional concepts. 

-Suitable for text 

blocks. 

-It brings seriousness, 

authority, and 

seniority. 

Times New Roman, 

Didot, Palatino, 

Times, Georgia, 

Garamond 

San-Serif It is characterized by its 

lack of finials in its 

strokes, uniform, and 

clean lines. 

 

-It is appropriate for 

more modern and 

current concepts. 

-Suitable for short 

texts and with little 

density. 

-Provides a sober and 

clean appearance.  

Arial, Calibri, 

Helvetica, Century 

Gothic, Futura, 

Open Sans, 

Kollektif 
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Script Its manual appearance 

imitates handwriting so 

they usually have ligatures 

that join some letters with 

others. 

-Suitable for short 

sentences or 

signatures. 

-It brings elegance, 

creativity, and 

closeness. 

 

Vives, Parisienne, 

Edwardian Script 

Decorative It is designed with its own 

concrete style with an 

ornamental purpose. 

-Suitable for specific 

and isolated uses such 

as advertising phrases. 

-It brings its own 

personality since each 

one represents a unique 

and different meaning. 

Art Nouveau, Pop 

Art, Bangers, 

Monoton 

 

From the previous classification, this project considered a style, and based on it, the 

typography and the font family were chosen. First, the San-Serif font style was adopted since it is 

considered the most modern and minimalist type whose usage provides a clear and legible 

reading with a young sense and offers flexibility through screens (Valenzuela, 2016). Second, the 

typography chosen was San-Serif: Kollektif was chosen because the final product should look 

young and modern for children. This typography was designed by Doğu Kaya as a substitute to 

the 21st-century low-contrast, geometric and clean typefaces that suits perfectly for both display 

and text in printed or digital media (Befont, 2017). Finally, regarding these typographical 

features, for this e-book, it was implemented the font family Kollektif (See figure 15).  
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Figure 15 

Kollektif Family Font 

 

In order to choose the size of the font, various guidelines from famous e-book devices 

were considered. In e-book devices such as Kindle from Amazon, the recommendation about the 

font is a minimum of 7 points and for Apple products, it should not be less than 10 points 

(Amazon Kindle, n.d; Ambwani, 2020). Aligned with these minimum requirements, the eBook 

Partnership, a worldwide company in charge of the conversion and distribution of e-books, the 

appropriate font size for reflowable e-books should be between 12 and 16 points (Ebook 

Partnership, 2020). Considering such guidelines, the content of the e-book ended up having 18 

points bold for titles and 14 points regular for body text.  

According to color theory, the balance of color is called ‘chromatic composition’ which 

is a set of colors that interact harmonically between them because it considers the proportional 

number of colors (Hernández-Castro, 2016; Itten, 1992). For the final product, it was necessary 

to take into account not only the color theory but its psychology. According to García (2017), 

colors are a strong resource that helps the learning process by modifying perception and making 
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feelings arise but taking into consideration that should not be a visual and cognitive overload as a 

result of immoderate use of color. 

For the final product, it was implemented a palette composed of yellow and blue tones for 

backgrounds and the most relevant elements such as instructions, display of information, and 

grammatical structures. This selection was based on considered colors’ virtues which presents 

blue as a color to transmit confidence and yellow as proper for wisdom and discernment (García, 

2017). In terms of their usage for graphic pieces, the author claims that blue should not be 

incorporated in titles, thin lines, and small figures, and yellow would fit for indicators. 

Additionally, since yellow and blue are opposite colors, their juxtaposition is harmonious. 

Finally, the psychology field also provides insights into the behavioral effects of colors in 

children; they associate stories or happy scenes with colors such as orange, yellow, green, and 

blue (Boyatzis & Varghese, 1994). These visual and psychological considerations determined the 

color palette for the e-book and how it could impact children's perception (See figure 16). 

Figure 16 

Color palette 
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4.1.3.2 Colombian Sign Language Interpretations.  Along with the illustrations, the 

Colombian Sign Language, make part of the visual characteristics of this prototype. As we 

mentioned before, Colombian Sign Language interpretations were fundamental for our e-book 

design because deaf students tend to be dependent on their L1 (Sign Language) to understand a 

second language (Abubleamah, 2018).  

4.1.4 Concreteness 

Concreteness is the last characteristic from the Second Language Learning perspective.  

As it was described in the theoretical framework, deafness impacts the cognitive and language 

development of deaf people. As a matter of fact, deaf students, when they are eleven years old, 

tend to have a more concrete way of thinking than hearing students (Ramírez, 2020). For this 

reason, the vocabulary topics were taken from Domagała-Zyśk’s (2016) fundamental vocabulary 

topics to be addressed when teaching EFL to deaf students which were mostly concrete. 

4.2 Characteristics from the Colombian Sign Language Perspective  

Once the characteristics of the e-book prototype from the Second Language perspective 

were defined, this design-based study determined the characteristics of the e-book prototype 

aligned with the reality of deaf fifth-graders from the metropolitan area of Bucaramanga. The 

main findings indicate that the vocabulary needs to be personalized, emotionalized, and 

visualized.   

4.2.1 Vocabulary Personalization 

The review of literature indicated that vocabulary addressed to deaf learners needs to be 

personalized (Domagała-Zyśk, 2016). In this sense, vocabulary items had to match   the student's 
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reality. This was achieved through two strategies: the usage of local environments and character 

design.  

4.2.1.1 Local Environments. As this project was established for a specific target 

population located in Bucaramanga, it was pertinent for the communicative settings of the e-

book to be set in this city. As a matter of fact, it is stated that when it comes to learning, teachers 

should encourage students to settle meaningful mental images by themselves instead of imposing 

realistic and preconceived images. This line of thought is aligned with the strategy of vocabulary 

personalization proposed by Domagaàa-zyĝk (2016), who encourages to link lexical items with 

deaf students’ reality (See figure 17). 

Figure 17 

Local environments 
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For this reason, this feature was considered in the data collected by the survey in which in 

the third section, the participants were asked about students’ local context and their most 

frequented places in the city. As a result of these considerations, the e-book included some parts 

of the city such as Cacique Mall, Gabriel Turbay Library and San Pío Park, and local food in 

everyday Colombian families to create closeness with students’ reality. 

4.2.1.2 Character Design. The design of characters aimed to create remembrance with 

their roles in a story in which layers of visual detailing such as basic shapes, proportions, skin 

tones, hairstyles, posture, and facial expressions were employed (Islam et al, 2010). This project, 

intended to design visual elements that were meaningful and appealing for children. The creation 

of two characters that students could feel identified with required specific characteristics such as 

correct age and proportions, skin tones proper from Colombian kids, and facial expressions that 

reflected their joyfulness and interest in learning. Furthermore, the drawing style was quite 

important since children have specific aesthetic preferences in terms of audiovisual input, and it 

was concluded that the style that could boost better engagement was a cartoon. This drawing 

trend could be divided into cartoons of opinion and joke cartoons, and this project implemented 

the first one since they are visual resources to communicate attitudes, opinions or to sum up 

situations (Kemnitz, 1973). In addition to this, illustrations produce a psychological effect on 

children because they are established as a guide for coping with problems in their lives and to 

eventually be adults (Joseph Schwarcz as cited in Roethler, 1998). 

The aforementioned features and considerations were taken into account to design a boy 

and a girl around 11-12 years old from Bucaramanga, Colombia. In the case of proportions, the 

children’s measurement ratio is quite smaller in which the head does not change but the body is 

much shorter in comparison (DrawingCoach, 2006). Moreover, the characters were inspired in 
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the cartoon style of Alex Hirsh, a well-known artist, and creator of the most popular Disney’s 

cartoons: Gravity Falls.  

Finally, the names of the characters were selected from two renowned figures in the 

history of the deaf community. The boy’s name was William for William Stokoe, an American 

educator, and linguist whose work was based on improving ‘manual communication’ which 

would later be turned into ‘American Sign Language (ASL)’ through listing signs with their 

meanings and usages under a linguistic analysis (New World Encyclopedia, 2020). In the case of 

the girl, her name was taken from Helen Keller, an American author and a social, political, and 

cultural activist for the deaf community (New World Encyclopedia, 2020). 

4.2.2 Vocabulary Emotionalization  

According to Calderón (2014), deaf people tend to share most of their time with analogue 

peers. For this reason, they tend to have strong emotional bonds with their relatives and friends. 

Being aware of this, Domagała-Zyśk (2016) recommends that in order to teach a foreign 

language to deaf people, it would be ideal to connect the vocabulary presented with their 

emotional bonds. This strategy is called emotionalization. In this e-book, the vocabulary was 

emotionalized through output activities where the friends and relatives of deaf fifth-graders from 

the metropolitan area of Bucaramanga were included.  

4.2.3 Vocabulary Visualization 

As it was already discussed earlier in the results, the e-book was constructed on a visual 

basis since deaf students cannot receive auditory input. For this reason, the input from the 

material was constructed over visual elements which were contextualized to students’ reality. 

The strategies used to visualize vocabulary were illustrations and Colombian Sign Language 

interpretations. 
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5. Conclusions 

As a conclusion, it was found that there is very little research about English Language 

teaching and learning to deaf people in the Colombian context. Also, there have been many 

misconceptions about deaf students’ education from a historical viewpoint, such as the 

imposition of Spanish as an L1 through labio-facial reading, the pathologization of deafness and 

the inclusion of deaf and blind people in the same institution. Nowadays, deaf people face other 

challenges such as socioeconomic vulnerability, lack of participation in higher education, and the 

non-inclusion of English as a Foreign Language in their curriculum among others. Considering 

the aforementioned challenges, this project emerged as an innovative proposal to ground the 

foundations for teaching and learning English as well as material design for deaf people in 

Colombia. Therefore, the main objective of this research was to design an e-book to assist deaf 

fifth-graders from the metropolitan area of Bucaramanga to recognize elementary vocabulary in 

English about daily life situations. By designing this e-book, it was found that first, teaching 

material that intends to teach a foreign language to deaf students must contain specific features 

aligned with their cognitive and linguistic characteristics. For this reason, from the perspective of 

Second Language acquisition theories, the e-book is flexible, technology-based, visual, and 

concrete: Additionally, from the DF perspective, it embraces strategies such as vocabulary 

emotionalization, personalization, and visualization.   

Finally, it is relevant to mention that this study faced some limitations: First, the e-book 

could not be implemented in real English classes with deaf students. Therefore, information 

about its execution could not be collected to complement the validation process. Second, since 

the e-book was contextualized for deaf fifth graders from the metropolitan area of Bucaramanga, 

it may not meaningful to deaf teenagers and adults nor people from other areas in Colombia. 
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6. Recommendations 

 Drawing on the research background and the limitations of this project, there are some 

recommendations to foster English teaching and learning for deaf people in Colombia. First, the 

researchers recommend English teachers with Colombian Sign Language knowledge to 

implement this material in classrooms with deaf fifth graders in the metropolitan area of 

Bucaramanga. Second, since there is little institutional interest in EFL initiatives for this social 

group, teachers should start designing and testing appropriate material for them. Third, as this 

material was created by teachers for teachers, it is recommendable for future proposals to include 

graphic designers that could explore different formats to display the e-book such as animation, 

interactive means, or a website. Fourth, as this material was designed for children, it could be 

adaptable for teenagers and adults in future projects considering the appropriate features of those 

target groups. Finally, considering that this project aimed for the design and validation of the e-

book, its future implementation is suggested so as to get feedback from the target group that 

could provide useful insights in order to make improvements to the prototype.  
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Annexes 

Annex A 

Variable operationalization matrix 

Variable Conceptual 

definition 

Dimensions Indicators Survey questions 

Deaf 

learners 

who are 

11-12 

years old 

in 

Colombia 

L1 

Colombian 

Sign 

language 

speaking 

primary 

schoolers in 

Bucaramanga 

Real-life 

contexts 

-Everyday 

experiences 

(frequent 

places) 

-Hobbies 

-Interests 

-Cultural 

background 

-Visual content 

of preference. 

-Social media 

-Sports 

-Job 

requirements 

for deaf people 

-Holidays 

-Deaf culture 

events 

-To what extent is the 

vocabulary presented in the 

e-book contextualized to the 

reality of fifth grade deaf 

students in the metropolitan 

area of Bucaramanga? 

-Do you have 

recommendations on the 

contextualization of the 

vocabulary presented in the 

e-book? (Optional) 

-To what extent does the e-

book take into account the 

emotional ties of deaf fifth 

grade students from the 

metropolitan area of 

Bucaramanga? 

-Do you have 

recommendations on the 

connection between the 

vocabulary presented in the 

e-book and the emotional ties 

of deaf fifth-grade students in 

the metropolitan area of 

Bucaramanga? (Optional) 

-To what extent do you 

consider the visual resources 

of the e-book appropriate for 

the acquisition of vocabulary 

of deaf fifth-grade students in 

the metropolitan area of 

Bucaramanga? 

-Do you have 

recommendations about the 
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visual resources used in the 

e-book? (Optional) 

-Do you have any final 

recommendations about the 

e-book? (Optional) -Do you 

have any final 

recommendations about the 

e-book? 

English 
vocabulary 

as a foreign 

language 

“Language 

consists not 

of traditional 

grammar and 

vocabulary 

but often of 

multi-word 

prefabricated 

chunks”  

Everyday 

vocabulary 

 

 

-Prefabricated 

chunks they 

know in CSL 

-Greetings 

 

-To what extent is the e-book 

constructed under various 

means of representation 

(Input)?  (Illustrations, 

Colombian Sign Language 

interpretations, and English 

vocabulary) 

-Do you have any 

recommendations about the 

means of representation 

(input) used in the e-book? 

(Optional) 

-To what extent is the 

vocabulary presented in the 

e-book rehearsed by various 

means of expression (output 

activities)? 

-Do you have any 

recommendations about the 

means of expression (output 

activities) used in the e-

book? (Optional) 

-To what extent does the e-

book present the information 

in a multimodal way? 

(Videos, images, text, sign 

language) 

-Do you have any 

recommendations about the 

technological resources used 

in the e-book? (Optional) 

-To what extent is the 

content of the e-book 

constructed using visual 

elements? 

-Do you have any 

recommendations about the 
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visual elements included in 

the e-book? (Optional) 

-To what extent is the target 

vocabulary of the e-book 

concrete (not abstract)? 

-Do you have any 

recommendations about the 

target vocabulary of the e-

book? (Optional) 

-Do you have any final 

recommendations about the 

e-book? (Optional) 

     

 

 

 

 

 

 

 

Annex B  

Survey results 

Question Options Frequency Average 

¿Cuáles de las 

siguientes expresiones 

de saludos son 

conocidas por los 

estudiantes sordos de 

quinto grado en 

Lengua de Señas 

Colombiana (LSC)? 

Hola 5 3 

Buenos días/tardes/noche 4 

Adiós 4 

Nos vemos después 2 

Hasta luego 2 

Ten un buen día 1 

¿Cuáles de las 

siguientes 

celebraciones son 

conocidas por los 

estudiantes sordos de 

quinto grado en 

Lengua de Señas 

Colombiana (LSC)? 

Amor y amistad 5 3 

Día de la madre 4 

Día del padre 4 

Semana Santa 4 

Navidad 4 

Halloween 3 

Año nuevo 3 

Papá 5 4.5 
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¿Cuáles de los 

siguientes miembros 

de la familia son 

conocidos por los 

estudiantes sordos en 

Lengua de Señas 

Colombiana (LSC)? 

Mamá 5 

Abuelo/Abuela 5 

Tío/Tía 4 

Hermano/Hermana 4 

Primo/Prima 4 

¿Cuáles de las 

siguientes partes de la 

casa son conocidas por 

los estudiantes sordos 

de quinto grado en 

Lengua de Señas 

Colombiana (LSC)? 

Sala 5 3.625 

Cocina 5 

Baño 5 

Comedor 4 

Habitación 4 

Garaje 2 

Jardín 2 

Patio 2 

¿Cuáles de las 

siguientes comidas son 

conocidas por los 

estudiantes sordos de 

quinto grado en 

Lengua de Señas 

Colombiana (LSC)? 

Pan 5 4 

Café 5 

Huevos 5 

Pollo 5 

Carne 5 

Arroz 5 

Papa 5 

Chocolate 4 

Fruta 4 

Queso 3 

Ensalada 2 

Pescado 2 

Sandwich 2 

¿Cuáles de los 

siguientes objetos 

comunes son 

conocidos por los 

estudiantes sordos de 

quinto grado en 

Lengua de Señas 

Colombiana (LSC)? 

Celular 5 3.4 

Computador 5 

Cuaderno 5 

Lápiz 5 

Borrador 4 

Billetera 2 

Llaves 2 

Morral 2 

Lapicero 2 

Gafas 2 

¿Cuáles de los 

siguientes hobbies son 

Perro 5 3.642 

Gato 5 
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conocidos por los 

estudiantes sordos de 

quinto grado en 

Lengua de Señas 

Colombiana (LSC)? 

Caballo 5 

Vaca 5 

Conejo 5 

Cerdo 4 

Gallina 4 

Pájaro 3 

Gallo 3 

Tortuga 3 

León 3 

Elefante 2 

Jirafa 2 

Serpiente 2 

¿Cuáles de las 

siguientes prendas de 

ropa son conocidas por 

los estudiantes sordos 

de quinto grado en 

Lengua de Señas 

Colombiana (LSC)? 

Camisa 5 3.75 

Pantalón 5 

Falda 5 

Zapatos 5 

Vestido 3 

Medias 3 

Camiseta 2 

Blusa 2 

¿Qué lugares 

frecuentan los 

estudiantes sordos de 

quinto grado? 

Centro Comercial Cacique 5 3.153 

Biblioteca Gabriel Turbay 4 

Parque de los Niños 4 

Centro Comercial Caracolí 3 

Centro Comercial La Florida 3 

Centro Comercial Cañaveral 3 

Escuela Anexa a la Normal 3 

Parque San Pío 3 

Cine Colombia 3 

Cinemark 3 

UIS 3 

Centro Comercial Megamall 2 

Parque Turbay 2 
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Annex C  

Validation instrument for experts in Second Language Acquisition (SLA) 
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Annex D  

Validation instrument for experts in Colombian Sign Language (CSL) 
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Annex E  

Informed consent and image use authorization 
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Annex F  

E-book 

This annex is attached as a separate file along with this document since it is the final product. 
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