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ABSTRACT 

 
Refugee adult language learners in the United States need alphabetic print literacy in 

English in order to successfully integrate into their adoptive societies and find meaningful 

employment. Accurate spelling and word recognition are important for completing forms 

about medical history, school paperwork, job applications, and social benefits. To aid in 

their integration, adult refugees are often enrolled in English courses targeted to those 

with low levels of education and alphabetic print literacy. However, many leave without 

having achieved a level of print literacy necessary for economic or social purposes. 

Current teaching approaches for alphabetic print literacy are either social- (Bigelow & 

Vinogradov, 2011) or skills-based (Burt, Peyton, & Adams, 2003; Haverson & Haynes, 

1982) approaches. They are ineffective for meeting student learning needs within the six-

month time frame for self-sufficiency imposed by U.S. refugee resettlement (U.S. 

Committee for Refugees and Immigrants, 2015). The purpose of this project was to see if 

using two principles of implicit learning: variability and complexity, would help low 

literate refugee English learners enrolled in English classes to accurately spell and 

perceive words in their curriculum.  Specifically, the use of high variability visual input 

was contrasted with high and low linguistic complexity. Stimuli with high visual 

variability and low linguistic complexity proved the right combination for successful 

word learning for this population.  
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CHAPTER 1 

INTRODUCTION 

1.1 Introduction to Refugees 

 Refugees come to the United States often after spending a period of years in 

camps. The U.S. defines a refugee as “any person who is outside any country of such 

person’s nationality, or in the case of a person having no nationality, is outside any 

country in which such person last habitually resided, and who is unable or unwilling to 

return to, and is unable or unwilling to avail himself or herself of the protection of that 

country because of persecution or a well-founded fear of persecution on account of race, 

religion, nationality, membership in a particular social group, or political opinion” (U.S. 

Immigration and Nationality Act 101 (a) (42)). It has no restrictions on who it will accept 

as a refugee and does not require a basic level of English prior to arrival. After arrival, 

the U.S. expects refugees to find employment within six months regardless of prior work 

experience, level of education, or English proficiency.   

1.1.1 Refugees: Who are they? 

The U.S. resettles refugees according to three levels of priority. Priority 1 

refugees are highest priority for resettlement in the US and are identified and referred for 

resettlement by the United Nations High Commissioner for Refugees, a U.S. embassy, or 

a designated Non Governmental Organization (NGO) (The United States Refugee 

Admissions Program (USRAP) Consultation & Worldwide Processing Priorities, 2015). 

Individuals may be designated Priority 1 if a long-term solution is not possible in the 

country in which they are residing (Forced Migration Policy Institute, 2015).  Priority 2 is 

comprised of groups of special concern as identified by the U.S. refugee program, such as 
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those coming from the former Soviet Union or Cuba. Priority 3 is comprised of 

individuals seeking family reunification.  

Refugees, regardless of priority status, come from all over the world and all walks 

of life. The U.S. has accepted refugees from Laos, Ukraine, Russia, Cuba, the Democratic 

Republic of Congo, Iraq, Afghanistan, Somalia, and Nepal to name just a few of the 

many nationalities counted as refugees. After being identified as a refugee, an individual 

may wait anywhere from 18-24 months prior to being resettled (U.S. Refugee 

Admissions Program FAQs, 2013). Refugees differ from immigrants in that they face a 

very stringent security process to come to the U.S. that includes designation as a refugee 

by the UNHRC and thorough background checks from several U.S. agencies including 

Homeland Security and the FBI (Background Briefing on Refugee Screening and 

Admissions). They take out a promissory loan for travel expenses that must be repaid to 

the U.S. government (Refugees.org, 2015). Regardless of level of English on arrival to 

the U.S., all are expected to become self-sufficient by obtaining employment within six 

months (U.S. Committee for Refugees and Immigrants, 2015). However, self-sufficiency 

is a process that is negatively impacted by Limited English Proficiency (LEP) status and 

low levels of previous education, which are common characteristics of many arrivals 

(Migration Policy Institute, 2015). 

1.2 Importance of Print Literacy 

Refugee adult language learners in the United States require alphabetic print 

literacy in English in order to successfully integrate into their adoptive societies and find 

meaningful employment.  Accurate spelling and word recognition are important for 

completing forms about medical history, school paperwork, job applications, and social 
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benefits. Yet, many come without having learned to read and write in any language. To 

aid in their integration, adult refugees are often enrolled in English courses targeted to 

those with low levels of education and alphabetic print literacy. However, many leave the 

classroom without having achieved a level of print literacy necessary for economic or 

social purposes and might have only started to overcome the multiple hurdles that 

surround learning to become print literate for the first time. They often struggle to 

advance in their English proficiency despite the long number of years spent in the U.S. 

and rarely progress into more advanced language classrooms (Outcomes, 2015).Those 

with low levels of education and alphabetic print literacy overwhelmingly remain in low 

wage jobs throughout their time in the U.S (Outcomes, 2015).  

1.2.1 Economic Impacts 

Because refugees participate in the labor market at more or less the same levels as 

native- born Americans (Migration Policy Institute, 2015), it is often claimed that they 

are achieving the major goal of resettlement, which is self-sufficiency (Migration Policy 

Institute, 2015). However, those with limited print literacy skills have lower overall 

earning potential than those who arrive with higher levels of education, provided that 

trends for groups arriving twenty years ago hold true for refugees arriving now (Batalova 

& Fix, 2010; Outcomes, 2015). Refugees are also the least likely to be employed 

regardless of how long they have been in the U.S. (Batalova & Fix, 2010; Outcomes, 

2015; Smyser, unpublished data). Even when they are able to get a job, they are unlikely 

to achieve much, if any, career advancement because that is so often tied to language 

ability and skills acquired in more advanced coursework (Outcomes, 2015; personal 

communication with staff at International Rescue Committee Employment Office).  
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Such acquisition of skills is unlikely to happen because the positions many 

refugees will obtain will be low-skilled jobs with changing hours, thus preventing 

students from regularly attending classes and improving their English (Lindberg, 2010; 

Mansoor, 1993; Shaughnessy, 2006). Given that the goal of refugee resettlement is to get 

newly resettled refugees hired within the first six months (U.S. Committee for Refugees 

and Immigrants, 2015), refugees face great obstacles to improving their English once 

they become employed. They may get stuck in a never-ending cycle of low wage jobs 

that do not afford them the opportunity to go to class and prevent them from making 

substantial gains in their print literacy skills.  

Without improvement in print literacy, they are forced to remain in these low-

wage jobs because they are unable to: complete a résumé using language that will attract 

an employer, understand job postings in their entirety, read about their rights as workers, 

or complete job applications correctly on their own. Such paperwork is a genre unto itself 

that requires that those on the job market master the terms and phrases necessary to sell 

oneself to employers. Even though many libraries offer assistance for those seeking 

employment, refugees with low levels of print literacy might not be able to read banners 

that promote assistance programs for those seeking employment or use a calendar to 

ensure they attend these programs. Many who spent entire lives pre-resettlement in 

camps where resources were scarce or in cultures where oral literacy is highly valued 

might not understand the cultural significance of print literacy or the value of using 

resources such as public libraries to help with the job search. To date, no literature sheds 

light on the experiences of those adjusting to life in a print-centric society.  
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1.2.2 Social Impacts 

Most studies of refugees typically lump them together with immigrants and only 

focus on sociological integration based on job performance, access to medical care, and 

access to social services (e.g. Batalova & Fix, 2010; Caidi & Allard, 2005; Cortes, 2004). 

Refugees have often experienced high levels of trauma and years of waiting prior to 

arrival in the U.S. (Bolton, N.D; Background Briefing on Refugee Screening and 

Admissions; Refugee Children and Youth Backgrounders). What is known about how 

refugees fare in social contexts post resettlement is often conflated without identifying 

how these different factors contribute to differences between the immigrant and refugee 

populations. For example, refugees arriving in 2009-2011 were more likely than native 

born and non-refugee immigrants to be low income and rely on social assistance 

programs like food stamps and cash welfare (Outcomes, 2015). While reliance on these 

programs does drop the longer refugees are in the U.S., they are still more likely than 

native born and non-refugee immigrants to rely on this assistance (Outcomes, 2015). On 

a more micro-level, many refugees report missing medical appointments because of 

interpreter bias against their social standing. For example, interpreters have been known 

to elaborate on symptoms refugees give, such as headaches, and make negative claims 

about the health of refugees to doctors (BARA, 2011). Without sufficient language to 

describe their symptoms, refugees must rely on potentially untrustworthy middlemen for 

their medical care. Refugees also encounter problems with food storage and laundry that 

are hard to overcome because of language barriers. Many may hoard food or become 

scapegoats for insect infestations. Unscrupulous landlords have abused some tenants’ 

lack of English and forced them to pay for services like pest control (BARA, 2011).  
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1.2.3 Skills for Successful Integration  

 In light of the above challenges, one sees how important the development of 

alphabetic print literacy is. Yet, it is not an easy skill to master and often takes much 

longer for learners to acquire than instructors expect (Bigelow & Vinogradov, 2011; Burt, 

Peyton, & Adams, 2003; Shaughnessy, 2006). Those resettled in the U.S. with almost no 

print literacy must progress from early stages of print literacy awareness to at least an 

intermediate level of literacy and adjustment as outlined in Figure 1 in order to 

successfully meet the six-month deadline imposed by resettlement based on reports from 

case managers.  The figure was created based on developmental trajectories for reading 

(DeBruin-Parecki, Perkinson, & Federer, n.d,; Milestones of Early Literacy, 2013; 

Reading and Language Milestones, 2016), the skills checklists provided by earlier 

accounts of teaching those with limited literacy (e.g. Burt, Peytan, & Adams, 2003; Burt, 

Peytan & Shaetzel, 2008; Haverson & Haynes, 1982; Shaughnessy, 2006). To these skills 

were added major skills sets (print, written, reading, oral, digital, and cultural) necessary 

for completing a job application and successfully transitioning into a worker. The order 

of the skills listed here should be thought of not as a fixed order but rather as a fluid 

situation. The ordering is based on the skills generally exhibited by students as they 

progress from no print literacy to being able to read and write.  

Depending on an individual’s experiences, he or she may demonstrate abilities 

from several of the skill categories within each level. Unfortunately, many who come 

with little to no knowledge of alphabetic print literacy struggle to demonstrate 

competencies listed in the second bubble within the first six months of resettlement. Even 

after a year, those who come with not print literacy struggle to accurately reproduce their 
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name as it appears on official paperwork and often do not differentiate between first and 

last name based on reports from instructors and case managers. Indeed, the naming 

system employed on official documents in the U.S. is often a completely alien concept 

for many refugees. These individuals may have a name used within the context of the 

family and tribe and a different name for interaction with officials in the areas in which 

they grew up. For example, Somalis, like Americans, generally have three names. The 

middle name is typically the father’s first name, and the last name is the paternal 

grandfather’s first name (Lewis, 2016; Regional Educational Laboratory, ND). While at 

first these similarities might not seem that challenging, it is difficult for many students to 

understand the concept of a last or family name since both the middle and last name of a 

Somali refugee are family names. Add to this the potential for name changes at borders or 

when getting official paperwork, and a student’s names might appear in a different order 

than how they are normally called. For example, a clerk taking down the name might 

switch the order of the father’s first name and the paternal grandfather’s first name due to 

a problem in communication. Similarly, birth records may not have been kept or may 

have been lost during flight from one region to the next. For example, only in 2010 did 

the UNHRC in Thailand start issuing birth certificates to children born in the camps (Tan, 

2012). Refugees in Mali only started receiving them in 2015 as part of the UNHRC’s 

#Ibelong campaign, a campaign to end statelessness by 2024 (Sipp & Michal, 2015).  

Remembering a birth date when one has spent almost one’s entire life without knowing it 

or need of recording it proves to be extremely difficult for many refugees.  
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Emerging 
Literacy
Print 
Recognition
Skills (Haverson 
& Hayes, 1985;
-Develop 
awareness that 
language can 
be written
-Pay attention 
to signage
-Develop sight 
word 
recogntion of a 
handful of 
words
Vocuabulary 
growth
-Learn concepts 
of first name, 
last name, and 
birthdate 
(Shaughnessy, 
2006)
-Learn basic 
greetings in 
English
Digital skills
-recognizes 
computer
-Learn how to 
turn on a 
computer

Early Literacy
Motor Skills
-Hold pencils (Burt, 
Peytan, & 
Schaetzel, 2008;
Haverson & Hayes, 
1985)
-Copy letters of 
alphabet(Haverson
& Haynes, 1985)
Reading Skills
-Read simple 
phrases (Burt, 
Peytan, & 
Schaetzel, 2008;
Haverson & Hayes, 
1985)
-Associate 
semantics of words 
with written and 
oral forms
Vocabulary growth
-Learn basic 
vocabulary 
associated with 
employment
-Produce basic 
information about 
self
-Learn schema for 
new concept 
encountered 
during 
resettlement 
(Shaughnessy, 
2006)
Digital Literacy
- Hold mouse
-Learn keyboard
-Recognize letters 
on keyboard 
correspond to 
letters of alphabet
-Learn basic 
vocabulary 
associated with 
computer

Fine-tuning of Early 
Literacy
Motor Skills
-Develop motor 
control for 
writing/keyboarding 
(Burt, Peytan, & 
Schaetzel, 2008;
Haverson & Hayes, 
1985))
-Practice creating 
legible penmanship
Reading skills
-able to read sight 
words
-regonize one or two 
key words like "name" 
on forms and 
complete with correct 
information
Vocabulary growth
-Begin to understand 
terms like "address" 
and "name" represent 
categories and not 
requests for personal 
information
-Memorize and write 
name accurately
-Memorize and write 
address correctly
-Memorize and write 
phone number 
correctly
Digital Literacy
-Practice typing
-Memorize and be 
able to type username 
and password 
correctly
-- Learn how to use 
mouse 
-Learn how to open 
brower
-Understand the basic 
concept of what you 
can d

Intermediate Literacy 
and adjustment
Lanuage production
-Ask for forms
-Recognize the 
information forms are 
requesting (e.g. First 
name, last name)
-Understand legalese 
on documents
Oral language
-Understand and 
appropriately respond 
to interview questions
-Learn how to tell 
time
-Adjust to different 
cultural norms of 
hygiene and time 
telling
Reading Skills
-Learn how to read 
and use a calendar
-Reach scheudles and 
figure
-understand common 
abbreviations
Digital Literacy
-Learn how to create 
documents (e.g. for 
resume, work history, 
phone numbers)
-Learn how to search 
for jobs online
-Understand job 
postings 
-Find job postings
-Learn how to 
tidentify good leads

Advanced Literacy and 
adjustment
Oral Language
-Develop enough 
language to talk about 
self
Written Language
-Develop enough 
language to create a 
résumé
Reading Skills
-Learn signage for work 
environment
-Understand written 
rules and policies
Cultural Competence
-Learn how to 
negotiate within the 
workspace 
environment and 
develop intercultural 
competence 
Digital Literacy
-Develop enough 
language to complete
forms
-Make an attractive 
resume
-Learn where can use 
the computer
-Learn different 
operating systems 
-Learn how to use 
different processing 
tools
-Learn how to use the 
Internet as tool for 
finding help

Figure 1: Indicators of literacy 
development 
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1.2.4 Challenges Refugees Face 

1.2.4.1 Learner Challenges 

 Many refugees face numerous challenges to learning to become print literate.  

There are motor challenges. Several may be learning to hold a pencil for the first time 

and developing motor control necessary for writing. There are cultural differences. They 

are learning in a classroom, which for many might be a brand new space that does not 

resemble anything they have ever seen before.   There are also cognitive challenges, 

requiring learners to learn new concepts or revise their previously held meanings for 

concepts. They will also need to develop some form of digital literacy, particularly as 

more and more job applications are going online and workers need to know how to use a 

computer. They must accomplish this herculean task within the six-month deadline 

imposed by funding agencies or likely remain in the low wage jobs they first received 

upon arrival for the rest of their lives unless they are able to improve their literacy skills 

and English proficiency.  

To give an examples of a cognitive hurdle a refugee might face, consider the 

difficulty some learners have recognizing symbols (i.e., letters) on a page. For example, 

many who have never learned to read and write in two dimensions struggle to understand 

two-dimensional print images (see Bigelow, 2010 for a review of existing literature). 

Additionally, Dunabeitia, Orihuela, and Carreiras (2014) found that the distinction 

between same and different in two dimensional print images is poor for those who are not 

already print literate. The team used perception tasks involving both internally transposed 

letters and symbols with adult participants matched for socioeconomic status who were 

literate and illiterate to examine differences in language processing. In these tasks, one 
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letter in a string of letters or one symbol in a string of symbols was either transposed or 

replaced with another letter or symbol respectively. Participants were then asked to 

indicate if the two strings were the same or different. Those who were illiterate 

performed much worse than those who were literate when they had to indicate that the 

strings were different. In spite of this, learners with low levels of print literacy are often 

given activities that are designed to teach letter and print directionality awareness, such as 

those given by Haverson and Haynes (1982). In these, learners look at two-dimensional 

print images and determine which shape is different from the other. While these activities 

may not be bad in and of themselves, it is not known to what extent they help learners. 

First, is is unclear if instructors realize that students may have significant difficulties with 

this task.  Second, do those with no prior training in alphabetic print literacy initially 

benefit from these same/different activities, or do learners need some text awareness to 

make use of these activities? To date, no literature has examined this topic.  

A second challenge is navigating the genre of text needed for employment. 

Learners need to be able to deconstruct a text and learn the genre of paperwork related to 

jobs in order to successfully navigate the job market. Not only will they need to learn to 

provide items such as a social security number, but they will need to be able to produce 

information on prior work and educational history. The genre-specific meaning of some 

words could lead to semantic confusion.  For example, some may struggle with the 

temporal aspect of the terms “from” and “to” within this section and instead furnish 

information regarding the location of their education (e.g., write the country where they 

received their education rather than the years they earned attended school). Others may 

struggle with understanding questions related to citizenship (e.g., “Are you legally 
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authorized to work in the United States?” and the multitude of ways this question can 

manifest itself). Many will need to learn to recognize questions about work availability 

and learn who counts as a reference. Additionally, vocabulary about full time, part time, 

benefits, and work schedules can prove quite challenging for many to understand.  

Yet another challenge is that learners will have to read or produce writing 

digitally, as most jobs have online applications or job descriptions.  With more and more 

of life in the US moving to a digital platform, digital literacy is a vital skill for all 

individuals post resettlement if they are going to be able to adapt to life in the new 

country and experience advancement in the workplace. Digital literacy is an aspect of life 

post-resettlement that can be perplexing for newly resettled refugees (Leung, 2011; van 

Rensburg & Son, 2010). It entails combining alphabetic print literacy with digital literacy 

in a variety of domains: using tools like keyboards and mice, understanding how to 

access information on a computer, reading the text under different icons to determine 

which icon serves which purpose, knowing how to communicate and publish in different 

genres like email and social media, and understanding which technologies are best used 

for which purposes (Bawden, 2001). Refugees might lack familiarity with or access to 

computers, connectivity in the home, or even be ignorant of what the Internet is and what 

it can do.  

1.2.4.2 Classroom Challenges 

The refugee English classroom also poses numerous challenges to language 

learning. The classroom is constantly in a state of uncertainty. Class sizes vary depending 

on the type of organization providing education, and instructors range from volunteers to 

trained professionals. More often than not, however, English instruction generally falls on 
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the shoulders of volunteers with little to no knowledge of how to instruct this population. 

Instructors usually produce their own materials to make language learning more 

accessible and relevant to their learners (BARA, 2011; Shaughnessy, 2006).  However, 

instructors rarely stay longer than five years, and this results in a lack of continuity 

between services (BARA, 2011; Finn, 2010; Mansoor, 1993). It is also difficult to 

individualize for students, given than many drop out, usually before the end of the second 

month of the program (Ingersoll, 2001). With open enrollments that are common to many 

programs, teachers regularly become acquainted with many new students, rarely getting 

to know more than basic information about the individuals present in their classes. 

Programs often lack money (Ingersoll, 2001), guidance, and information, particularly for 

implementing technology (BARA, 2011; Mansoor, 1993).  Clearly, these types of 

settings are less than ideal for teaching students with complex learning challenges.  

  

1.3 Current learning context: Materials 

Meeting student needs is extremely difficult given the paucity of appropriate 

materials among most commercially made publications. Although Mansoor (1993) deals 

primarily with programs finding and adapting commercially made ESL software for use 

in adult education literacy programs serving primarily refugees, the problem of finding 

appropriate materials is still overwhelmingly common for teachers of emergent readers. 

Texts that are at an appropriate linguistic level generally use black and white hand-drawn 

illustrations, which are of little to no benefit to emergent readers because two-

dimensional understanding typically goes in tandem with print literacy (see Bigelow, 

2010 for a review of existing psycholinguistic studies that have examined this 
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relationship between understanding pictures and alphabetic print literacy). If texts are at a 

low enough level of English to be used in the classroom and provide students with 

sufficient opportunities for repetition, they often use hand-drawn images that require 

cultural schematic representational knowledge (e.g. the $ sign representing money, using 

stick figures to represent people, drawings of banks and bus stops that do not resemble 

anything in the culture of resettlement.) The texts that do use developmentally 

appropriate illustrations are often not culturally appropriate and/or are not linguistically 

appropriate. These texts tend overwhelmingly to portray almost exclusively white 

characters or presume pre-existing print literacy. This leaves instructors to generate most 

of their own materials (e.g., Shaughnessy, 2006). Such a process is time intensive and 

generally requires the materials creator be familiar with his or her learners in order to 

build on what students already know and also requires modified searching parameters if 

creating materials from the web. Given the high turn-around among instructors (BARA, 

2011; Mansoor, 1993), it is unlikely that these materials get passed on from instructor to 

instructor. Given the above constraints on education, the fact that so few students 

continuously attend English classes and that those who arrive as Limited English 

Proficient often do not progress beyond that level (Outcomes, 2015).  

1.3.1 Current Models and their Limitations  

 In addition to the limited material resources that hinder learning, there are also 

limitations related to the theoretical approaches to teaching literacy to refugees. Within 

the literature on adult literacy education, there are two basic approaches to the teaching of 

literacy. One presents the teaching of literacy as a social activity and encourages learners 

to draw on their own experiences. The other presents the teaching of literacy as the 



 24 

teaching of a set of skills. In both approaches, learners are learning print literacy 

concomitantly with developing oral proficiency in English.  

1.3.1.1 Social-focused Approaches  

Social approaches to the teaching of alphabetic print literacy use scaffolded 

activities that allow students to draw on their own life experiences in the language 

classroom to help acquire print literacy (Burt, Petyon, & Adams, 2003; Haverson & 

Haynes, 1982; Shaughnessy, 2006; van Rensburg & Son, 2010). They allow students to 

draw on what they already know and have experienced, which could lead to better 

retention of newly learned items. In this approach, students learn through experience, a 

practice that has come to be called the Language Experience Approach (LEA) (Bigelow 

& Vinogradov, 2011). Use of realia and a focus on meaning are key because real life 

objects form the basis for learning about the language and the culture of the adoptive 

country (Bigelow & Vinogradov, 2011; Haverson & Haynes, 1982). For example, as part 

of LEA, students might go on a field trip to a local grocery store to explore what it looks 

like and to learn new vocabulary. While they are there, the instructor might photograph 

students doing activities that exemplify new words to learn. Learner-generated texts are 

key in this approach (Bigelow & Vinogradov, 2011). Upon returning to the classroom, 

the class retells the story of what they did. In some LEA approaches, the teacher copies 

down responses verbatim unless the utterance is unintelligible while in others, the teacher 

models correct grammar and vocabulary. Students are then potentially able to read what 

they did and gain a great sense of accomplishment knowing they can read so much text. 

Depending on a program’s resources, teachers might be able to make paper copies of the 

story to give to the students.  
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Central to this model is the focus on the learner. Activities must match learners’ 

goals and be comprehensible (Burt, Peyton, & Adams, 2003). If this is not the case, then 

it is very easy for students to be overwhelmed and frustrated. For example, students going 

to the grocery store might not have sufficient language or exposure to recognize what 

they see on a field trip. They might be overwhelmed by the sheer number of novel items 

despite scaffolding of terms prior to the trip.  Because learners direct the learning in this 

approach, it would appear easy to match learner goals. However, language may pose a 

problem and prevent learners from being able to articulate all they would like to 

accomplish in this new language. While Condelli and Wrigley (2006) indicated that use 

of students’ native language in the classroom to clarify and explain was greatly 

beneficial, many instructors often do not know any of the languages their refugee 

students speak and might need to know several in order to serve all students in the 

classroom. To overcome this, more social approaches to the acquisition of literacy draw 

heavily on the notion of learners helping each other (Hardman, 1999; Shaughnessy, 

2006). While the teacher may play a larger role in some classrooms than others (e.g., 

Hardman, 1999), often he or she acts as more of a facilitator than a font of knowledge 

(Burt, Peyton, & Adams, 2003; Shaughnessy, 2006; van Rensburg & Son, 2010; Moser-

Mercer 2014; Hardman, 1999; Woods, 2009). In this model, they learn from their 

students as their students learn from them. 

This use of learner experience and realia appears to provide a great benefit to 

students’ proficiency in English based on a longitudinal study of emergent readers and 

the programs that service them (Condelli & Wrigley, 2006). This study did not 

differentiate between refugee or immigrant learners and examined learners with low 
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levels of alphabetic print literacy regardless of immigration status. It found that with all 

else being equal among the classes, those that were high in use of ‘bringing in the 

outside’ scored about 20 points higher on the Woodcock Johnson Basic Reading Skills 

test than those in classes with low use of bringing in the outside (467 compared to 455. 

The scores were not reported as statistically significant). Those in classes that used this 

strategy a medium amount of time scored a little more than 460. As can be seen from the 

graph, these differences do in scores do not appear to manifest themselves much before 

six months, which makes it difficult to advocate for this strategy given the time 

constraints many refugees face.  

 

Figure from Condelli and Wrigley, 2006 

However, this benefit to growth in language proficiency (Condelli & Wrigley, 

2006) is supported with a hierarchical linear model of gains on the Woodcock-Johnson 

Basic Reading Skills Cluster and might not be very informative for instructors.  However, 
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their main finding is that the best growth happened early and for those with more formal 

schooling.  

However, knowing that the use of a LEA model resulted in gains alone might not 

be helpful to teachers who might actually want to implement such a model due to lack of 

specificity in reporting of the technique.  Condelli and Wrigley examined gains on a 

standardized test based upon if students were in a class that demonstrated ‘connection to 

the outside’ strategies in low use, average use, or high use. Use frequency was 

determined via 75 classroom observations in 38 classes over a two-year period and coded 

for the amount of class time spent using this technique during the observation period. 

(Such a technique of making the outside world relevant in the classroom is a key 

component of social approaches to the teaching of early literacy.) The study, however, 

does not indicate how often each class was observed, if instructors or students had 

changed over the two years, or how representative these observations were of each class. 

It is unclear how much class time spent using “bringing the outside” constitutes low, 

average, or high use because this is not indicated in the paper. Additionally, while 

students in all three frequency conditions in which instructors ‘bring in the outside’ 

demonstrated gains, it is not reported if the differences in performance were statistically 

significant. The study did not indicate how much variation was present in how instructors 

used realia. For example, did some introduce the referent with the print form, did another 

develop oral proficiency first and wait to provide a referent? Given the limited number of 

classroom observations in this study and the potential for large variation in application of 

‘bringing in the outside’, it is therefore difficult to generalize to say that “brining in the 

outside” is the true cause of these gains, especially given the lack of a control group that 
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did not use any of these strategies. While this longitudinal study does appear to indicate a 

teaching strategy that could help improve reading performance, it does not define for 

whom these models work or at what stage of instruction one begins to see results in 

reading performance.  

While this approach may help learners gain oral proficiency in English according 

to its proponents, it does not readily lend itself to the teaching of alphabetic print literacy 

nor does it have much empirical evidence in peer-reviewed journals, either qualitative or 

quantitative, to support these claims. This is not to say that instructors do not incorporate 

sections focused specifically on tying the outside to print literacy skill building into their 

lesson plans; many do. However, when students go out into the world to develop their 

knowledge, they are building prototypes for potentially new schemata of items they may 

or may not have experienced prior to resettlement. When print literacy is encountered, 

especially at the lowest levels of English, it is often used to reinforce the schematic 

knowledge students are building. Students are presented with text (sometimes verbatim, 

with errors included) of the experiences they have had and might only be presented with 

the orthographic form that they produce rather than with the correct spelling or any direct 

instruction on how orthography interacts with phonology. What this approach does not do 

as it is described in the literature is devote substantial time to explicit instruction on the 

sound-letter correspondences between graphemes and phonemes or on how to 

deconstruct novel pairings.  

A social approach may also be useful for developing schematic knowledge (e.g., 

this is a banana), but may not be useful for developing some kinds of schematic 

knowledge relevant to a job hunt (e.g., birthdate). While the social approach might help 
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learners come to recognize that language can be represented on the page, it will not help 

them begin to deconstruct the nuances associated with abstract vocabulary word learning 

as these are not always present in learners’ experience to draw from. For example, while 

a learner may have had a job prior to resettlement, the process for obtaining one likely 

differed greatly depending on the location where the job took place. Therefore, learning 

the steps necessary to employment may require actual experience here in the U.S. prior to 

the instructor being able to use this knowledge of the job search process in the classroom.  

So, social approaches may or may not be effective at motivating learners based on 

the resources and structure of the classroom and the learners’ own experiences.  

Regardless of their effectiveness for motivating learners, because social approaches do 

not focus on orthographic form as a central aspect of the approach, they are insufficient 

for providing learners with an adequate literacy base to face the job market and life after 

resettlement. Learners need help in developing basic skills for reading. Social approaches 

only have weak to no evidence for their efficacy in print literacy development. Most 

proponents (e.g. Bigelow & Vinogradov, 2010; Condelli & Wrigley, 2006; Shaughnessy, 

2006) argue for the efficacy of this approach without providing qualitative or quantitative 

evidence for what students are able to produce as a direct result of this method of 

teaching. For example, Taylor (1993) states that the LEA approach would be an ideal 

way to capitalize on the strong oral proficiency some low literate learners have and then 

provides ideas for activities without any case studies or other proof to justify using this 

approach. The Condelli and Wrigley (2006) study mentioned above is the only study that 

provides any sort of evidence for the use of real life experiences, but the gains in reading 

scores were measured indirectly by comparing the scores of learners in classes that used 
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high levels of these connections to those of learners in classes with low levels of outside 

connections. However, since observations were limited to once or perhaps twice per 

class, it is difficult to say these strategies are promoting literacy development. This is the 

extent of documented evidence in favor of using this approach to teach alphabetic print 

literacy. Almost no research studies have been published in peer-reviewed journals. 

While proponents of this approach claim that it can help learners develop alphabetic print 

literacy, the activities detailed in accounts, like using realia, seem better suited for 

developing certain types of schematic knowledge than for learning the abstract system 

that is print literacy. What is unclear is how instructors pair the experiences of language 

learners with the print form of the target and to what learners are developing orthographic 

representations for these words.   

1.3.1.2 Skills Approach 

An alternative approach is the skills approach.  This longstanding pedagogical 

model equates the teaching of language and literacy to the teaching of a set of skills 

related to decoding text (Brown, Miller, & Mitchell, 2006; Center for Applied 

Linguistics, 2008; Condelli & Wrigley, 2006; Haverson & Haynes, 1982; Mansoor, 1993; 

Miller & Windle, 2010; Shaughnessy, 2006; van Rensburg & Son, 2010).  Usually, 

literacy is presented as almost a rigid checklist of subskills to master prior to becoming 

fully literate (e.g., Haverson & Haynes, 1982 & Center for Applied Linguistics, 2008). 

Within this approach are a handful of opposing yet complementary views that instructors 

combine depending on the goal of instruction at a particular time. An early iteration of 

this was presented in Haverson and Haynes’ (1982) approach to advocate for an 

“eclectic” use of “synthetic” and “analytic” approaches (p.11). A synthetic approach 
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involves teaching words and literacy by teaching the component parts of a word (i.e., 

letters, a letter’s sound correspondences, and phonemes within the language). Synthetic 

activities generally include having learners match sounds with each letter or letter 

combinations (if teaching one sound). Meaning is not central to this type of approach 

because it focuses more on matching acoustic and visual forms with each other and 

reflects a bottom-up view of reading.  

This is in opposition to but also is often complemented by what Haverson and 

Haynes (1982) call analytic approaches. Meaning is more important in these approaches 

and is present from the earliest stages of reading a word. It is assumed that by starting 

with analyzing the whole, instructors might foster sight word development and lead 

learners to deconstruct words into constituent parts. In many respects, this is similar to 

social approaches in that there is a focus on meaning and the use of realia. However, 

analytic approaches concentrate on word-level learning rather than the shared experience 

of the learner. Learners are given words as chunks and told their meanings, often without 

any context for the word.  Analytic approaches that use these activities use top-down 

models of reading to inform the presentation of the word and then deconstruct the letters 

for learners (Burt, Peyton, & Adams, 2003). They assume that learners will progress from 

recognizing the sight words to recognizing smaller constituent parts, like letters and 

phonemes, as they become more skilled. However, it is unclear what instructors might or 

might not do to facilitate this transition. To date, no studies have tested these assumptions 

within the context of adult language learners. 

In practice, instructors rarely use only analytic or synthetic approaches in the 

classroom and instead opt for a combination of the two. Haverson and Haynes (1982) 
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label this an eclectic approach. In this approach, readers analyze a written word by 

focusing on its meaning and how letters and sounds combine to form it. A more recent 

outgrowth of this view has come to be known as whole-part-whole instruction (Bigelow 

& Vinogradov, 2011; Shaughnessy, 2006) and has been met with some success measured 

in students’ actual ability to read novel texts aloud. However, the literature does not 

speak to readers’ ability to comprehend and interpret novel texts. Emergent readers, those 

with little to no prior experience with text as defined by Bigelow and Vinogradov (2011), 

do achieve a modicum of ability to read simple texts.  

However, it would be very difficult for a new ESL educator to use apply any of 

these findings to her classroom.  Details on actual methods are lacking.  For example, 

instructors adopting the eclectic skills approach cite how slow this process can be without 

providing general timelines for how long it takes students to transition from no print 

literacy to a beginning level of understanding text (Bigelow & Schwarz; 2010; Bigelow 

& Vinogradov; 2011; Burt, Peyton, & Adams, 2003; Haverson & Haynes, 1982; 

Shaughnessy, 2006; van Rensburg & Son, 2010). While synthetic, analytic, and eclectic 

approaches to the teaching of alphabetic print literacy do seem to help learners recognize 

orthographic forms on the page according to the anecdotes shared by researchers, they 

fail to provide learners with the necessary context for fluent reading in a second 

language. They also do not take into account the inherent difficulty of learning to become 

print literate, which entails learning that language can be represented abstractly, holding a 

pencil for perhaps the first time in life, recognizing the necessity of developing print 

literacy, or the limited time learners have to accomplish this herculean feat. The skills 

approach makes many assumptions about what learners know prior to commencing 
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language study and presupposes that learners are ready to associate novel sounds with 

abstract representations of language. However, these presuppositions are not supported 

by what is known of language processing in adults who are illiterate.  

1.3.1.2.1 Assumptions of Metalinguistic Knowledge in Both Approaches  

Current approaches to teaching print literacy tacitly maintain that students have 

metalinguistic knowledge they can transfer to learning a second language (Burt, Peyton, 

& Adams, 2003; but see Miller & Windle 2010 for a challenge). This assumption is 

presumptuous at best because it is unlikely that those who have not learned how to read 

and write possess the degree of metalinguistic awareness necessary to understand writing 

as an abstract representation of the spoken word (Gombert, 1994; Lindberg, 2003). Such 

a view of writing also assumes some knowledge of vocabulary in a second language 

because this knowledge is essential to the reading process (Grabe & Stoller, 2002). Yet 

those with low levels of alphabetic print literacy have a difficult time learning differences 

between languages. They struggle to repeat words that are not words in their native 

language and are worse at memorizing phonologically related words (Reis & Castro-

Caldas, 1996). They may not even possess phonemic awareness (Loureiro et al., 2003; 

Morais, Alegria, & Content, 1987; Morais, Kolinsky, Alegria, & Scliar-Cabral, 1998). 

They also use different neural structures to attend to pseudo-words than their literate 

peers (Petersson, Reis, Askelof, Castro-Caldas, & Ingvar, 2000). This is important 

because learning a second language is generally the learning of words that do not exist in 

one’s native language. The difference in neural structures activated when hearing novel 

words could lead to different behavioral challenges.    

Particularly problematic for the teaching of sound-letter correspondences is the 
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difficulty many second language learners have in differentiating phonemes that are not 

present in their L1 or are merely allophones of another phoneme. The most-reported 

example of this phenomenon are the difficulties of Japanese speakers when learning 

languages like English that possess a distinction between /l/ and /r/ (Guion, Flege, 

Akahane-Yamada, & Pruitt, 2000; Ota, Hartsuiker, & Haywood, 2008). However, these 

perceptual difficulties are not limited to only Japanese speakers since they have been 

observed in Arabic-speaking learners of English (Ota, Hartsuiker, & Haywood, 2008), 

Spanish-speaking learners of Dutch (Escudero & Wanrooij, 2010), Portuguese-speaking 

learners of English (Silveira, 2007), and English learners of French (Simon, Chambless, 

& Alves, 2010). While these studies have included literate L2 learners, non-literate L2 

learners should face many of the same difficulties and may even transfer L1 production 

strategies to the learning of the L2 in much the same way as literate learners do (Silveira, 

2007). Because phoneme awareness is an important predictor of learning the alphabet for 

adults who are illiterate (Landgraf et al., 2012) and children (e.g. Stahl & Murray, 1994), 

it is important to find a way to circumvent the challenge of developing phonemic 

awareness in English concomitant with developing alphabetic print literacy.  

Learners who have yet to develop alphabetic print literacy also have difficulty 

with knowing about language as it is conceptualized in the print literate world. For 

example, they are not able to process language or printed images in the same way as 

those who are literate (see Bigelow and Schwarz, 2010 for a comprehensive review of the 

literature on language processing). Additionally, while many learners are instructed in 

phonics and sound letter correspondences, they might well not even yet recognize what a 

word is (e.g., Kolinsky, Cary, & Morais, 1987; Olsen, 2002; Young-Scholten & Strom 
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2006). In early stages of literacy development, readers might not notice if a letter has 

been changed or altered in some way, which is indeed the case in developing readers who 

rely on their own internal mental representations of the orthographic form when reading 

words aloud (Holmes & Davis, 2002). This is not to argue that language learners lack 

language awareness. Lindberg (2003) demonstrates the ability of a low-educated 

Moroccan woman to convince her peers to use the passive voice by going through the 

alternatives and saying that they feel wrong. This suggests that the metalinguistic 

knowledge those who have never learned to read and write might have developed relies 

on intuition and exposure rather than being able to formally deconstruct language.  

However, if instructors are unaware of these challenges or differences in learning 

approaches, there is little hope that the learners’ needs will be adequately met.  

1.3.1.2.2 Components of instruction Based on Children 

These assumptions about metalinguistic knowledge often manifest in researchers 

who hold that early literacy approaches that have been successful with L1 English-

speaking children are appropriate for adult refugees if adapted.  These researchers turn to 

the child literacy acquisition literature for ideas for the creation of activities and to 

explain how this population might be learning (e.g., Bigelow & Schwarz, 2010; Bigelow 

& Vinogradov, 2011; Brown, Miller, & Mitchell, 2006; Center for Applied Linguistics, 

2008; Miller & Windle, 2010). Part of the problem with existing studies of the teaching 

of refugees is that they assume that it is acceptable to adapt activities derived from 

theories of reading to those who are learning to read for the first time. While adult 

learners do typically show similar progression in learning to read as children (e.g., 

Kurvers, 2015; Young-Scholten & Strom, 2006), it is not known to what extent their 
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learning processes overlap with children. Moreover, children learning to read have 

already developed a vocabulary in the language they are learning to read whereas low 

literate language learners must simultaneously develop both vocabulary and literacy. 

How do these factors interact in the word and literacy learning processes? 

1.3.2 Problems with Teaching Models: Lack of Specificity 

While there are several thought pieces in the literature that discuss activities 

appropriate for refugee learners and a few on the language processing of those who are 

illiterate, few studies have been published on what resettled refugees are actually learning 

and are able to do after instruction. Those that do rarely specify how learning is 

operationalized and measured. Instead, they stress how long learning takes without 

providing a detailed timeline (e.g., Hardman, 1999; Shaughnessy, 2006; van Rensburg & 

Son, 2010). Throughout the literature on language learning in emergent readers, the need 

for repetition is always stressed without specifying what this repetition entails, how much 

happens, and how often this repetition happens (Finn, 2010; Haverson & Haynes, 1982; 

Miller & Windle, 2010; Shaughnessy, 2006; Woods, 2009, see Tarone, Bigelow, & 

Hansen, 2009 for an exception to this). For example, in a study of language acquisition in 

a small group of Somali Bantu women, Shaughnessy (2006) briefly mentioned that she 

used phonics-based instruction she had adapted from English phonics approaches meant 

for children. However, she did not elaborate on how she used it in the classroom, how 

well it worked, if it seemed to work at an initial stage of print literacy acquisition or if it 

was more beneficial once students knew the oral forms of words. Additionally, while van 

Rensburg and Son (2010) reported using a pre-test and post-test of computer literacy 

knowledge that consisted of identifying parts of a computer, it relied predominately on 
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qualitative data to report students’ experience learning to use the computer. It is unclear 

what these assessments measured or how interviews were coded to show actual success 

with learning print or digital literacy. With so few studies actually done of learning in the 

classroom, it is next to impossible to say what learners with the lowest levels of print 

literacy are learning and how much time it takes them to learn those skills. 

1.3.2.1 Few ties to existing Literature: 

While extant thought pieces draw on literature on language processing in people 

who are illiterate do make recommendations for pedagogical choices (Bigelow & 

Schwarz, 2010; Bigelow & Vinogradov, 2011; Burt, Peyton, & Schaetzel, 2008), none of 

the above studies of the classroom cite this literature or even appeal to the literature on 

language processing in adults who are illiterate to inform activities or methodological 

choices. None of these pieces have moved beyond the lab into the classroom to test a 

pedagogical choice. Much of what is known regarding how to teach this population 

comes from extrapolations from studies of Limited English Proficient (LEP) students, 

both immigrant and refugee, enrolled in adult literacy and English programs (e.g., 

Batalova & Fix, 2010), research that describes the context of the classroom without 

explicit ties to theories of language acquisition (Brown, Miller, & Mitchell, 2006; Finn, 

2010; Hardman, 1999; Miller & Windle, 2010; Shaughnessy, 2006; van Rensburg & Son, 

2010), or any reference to any of the conference proceedings from the Low Educated 

Second Language and Literacy Acquisition (LESLLA) symposia, the first conference 

devoted to the needs of low educated and low literate second language learners. Time is 

relative, and from these studies one can rarely determine how many sessions students 
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participated in or how often they attended (for an exception see Condelli & Wrigley, 

2006; van Rensburg & Son, 2010).  

Interestingly, none of these measures the effectiveness of the teaching approaches 

they present or adopt (Bigelow, 2010; Finn, 2010; Haverson & Haynes, 1982; Miller & 

Windle, 2010; Shaughnessy, 2006; Woods, 2009). They do not mention what stage 

learners are at in their transition to using and recognizing alphabetic print literacy when 

starting nor do they mention how far learners progress.  Key questions about learners 

necessary to apply these findings such as: Are they able to hold a pencil at the beginning 

of the study? How many words can they produce orally and in written form?  are not 

asked. Even Vinogradov and Liden’s (2009) reflection on teacher preparation and on 

what teachers need to know comes from anecdote and experience rather than either 

qualitative or quantitative data on what works in the classroom. They propose that 

teachers need to know how reading develops. They also focus on how to train LESLLA 

instructors without providing much to convince the reader as to why their suggestions 

work either in the form of quantitative or qualitative data. For example, they propose 

teaching preliteracy skills and developing lessons that address components of reading. 

However, they do not specify what constitutes a preliteracy skill or how important this is 

to the understanding of a text. To be fair, no available literature attempts to cross the 

bridge from knowing about how those with low levels of print literacy process language 

to how to teach in ways that are in line with how these learners learn. Thus, there is no 

literature on which to draw to provide justification for proposed professional 

development. Additionally, when activities are suggested, they are not based on how 

learners actually learn words but rather on theories of word reading, which often assume 
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knowledge of the word one is reading. Such activities may very well be meaningless and 

inappropriate for learners learning print literacy through the second language.  

The exception to this is a study of data collected by the Dutch Ministry of 

Integration on Dutch as a Second Language learners in the Netherlands completed by 

Kurvers, Stockmann, and van de Craats (2009). These researchers examined test data for 

language learners, comprised of low literate immigrant and refugee individuals, who 

were tested in 2008 and again in 2009 to determine how much students gained in their 

Dutch proficiency based on the Common European Framework of Reference. They 

related this to the number of hours of instruction the students received. They found that 

those with the lowest levels of print literacy level typically require 850 hours of 

instruction to arrive at an A1, or low beginning level of language according to the 

Common European Frame of Reference (CEFR) scale (Kurvers, Stockmann, & van de 

Craats, 2009). Translated to the American context, provided a student received four hours 

a day, four days a week of continuous instruction, this would amount to 53 weeks of 

instruction, more than double the six months given refugees upon arrival in the United 

States. Additionally, 92 of the 236 non-literate and low educated students (38.98%) did 

not make any gains in test performance over this time. Unfortunately, the study did not 

track how often individual students attended classes, methods used in the classroom or 

classroom practices. It only related gains in test scores to the number of available hours 

of instruction provided during the study period based on teacher reports of class meeting 

times and frequency and student self-reports of attendance. Therefore, it is unclear how 

much instruction students truly need to make these gains in performance. Do students 

with low levels of literacy truly require 850 hours of continuous instruction to progress 



 40 

from knowing nothing of the target language to achieving a beginning level of 

competence, or would a more efficient, evidence-based approach allow for less 

instruction? How closely do student self-reports of attendance match actual attendance 

records? Much more research is needed to determine how much and what type of contact 

students need with a second language before demonstrating gains in proficiency.  

These differences in language processing are particularly difficult for instructors 

to overcome using conventional methods of teaching students. Social approaches might 

not provide the necessary input to overcome the barrier of developing sight word 

recognition or attending to perceptual differences in language. Skills based approaches 

might focus too heavily on teaching students the orthographic differences used to 

represent phonemes they cannot discriminate. They also might not provide enough 

context to help learners understand the significance of signage or attend to novel sound 

contrasts. Social approaches assume that learners can transfer experiences to facilitate the 

learning of a second language. While this is not untrue, it does not account for the vast 

cultural differences and life experiences that may or may not have parallels to life after 

resettlement. While learners possess capital, it might be in a form that is not recognized 

within a Western approach to education. Additionally, social approaches might not 

provide learners with enough emphasis on the primacy of the text in a post-resettlement 

context or enough exposure to text to develop sight word recognition. Finally, neither 

approach whether in isolation or in combination has helped learners to produce at least 50 

words after a year of instruction based on informal teacher and case manager interviews 

with the author.  

1.4 Exploring New Options 
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As can been seen above, current teaching models do not seem to take into account 

the challenges faced by adult refugees upon resettlement in the U.S. Nowhere in any of 

the literature is there mentioned any issue of time constraints or the need to develop 

expertise in navigating the job market or developing sufficient vocabulary to succeed. 

None of these models focus on teaching motor control to learn how to hold a pencil or to 

use a keyboard or mouse or propose ways to overcome difficulties learners face in 

perceiving sounds in a new language. A different type of approach is necessary if those 

arriving with the lowest levels of alphabetic print literacy are to succeed within the six-

month deadline imposed by resettlement, and this approach must be aware of all the 

constraints on learning faced by instructors and students alike.  

A careful and systematic documentation of learning as Warner, Fey, and Yoder 

(2007) have advocated for impaired populations is essential if we are to begin to 

understand what works for whom, for what, and in what amount. Although the focus of 

their article was applying terms adapted from medical interventions to treatments of 

individuals with language impairment, such attention to detail will also be of great benefit 

to discovering how second language learners acquire language and print literacy. 

Identifying this will require documenting the intensity and dosing used when providing 

learning treatments to second language learners. This coupled with principles of learning 

theory, a paradigm that has been used to promote quick learning in many populations 

may help identify a new path in the instruction of low literate refugee English language 

learners.  

Given that attendance is sporadic and that students often leave programs after the 

first couple months, providing any sort of learning intervention with this population 
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requires an approach that documents how often they receive treatment, how much time 

occurs between treatment, and how much learning can be attributed to treatment or other 

factors. Because so little is known about their actual learning and learning needs, care 

must be taken to examine individual differences in learning. Individual differences could 

be attributable to a number of different factors, such as language impairment, cognitive 

decline, Post Traumatic Stress Disorder (PTSD), lack of formal literacy, lack of 

schooling, lack of familiarity with the computer, and infrequent dosing that will not be 

readily apparent without careful documentation of dosing and dose frequency.  
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CHAPTER 2 

MENTAL ORTHOGRAPHIC REPRESENTATIONS AND LEARNING THEORY 

2.1 Overcoming Barriers by Developing Mental Orthographic Representations 

(MORs) 

 The aforementioned barriers to learning in Chapter 1 are all differences in skill 

and might be overcome by giving learners a skill of word recognition and spelling 

independent of meaning on which to bootstrap their learning. Although many have 

posited that beginning readers need phonemic awareness for early reading (Blomert, 

2011; Ehri, 1992; see Masterson & Apel, 2000 for discussion of the role of phonological 

awareness in reading and spelling development) and should be instructed in this (Roberts, 

2003; Stahl & Murray, 1994), it may be very difficult for adult learners to accurately 

perceive (Guion, Flege, Akahane-Yamada, & Pruitt, 2000; Simon, Chambless, & Alves, 

2010 ) and produce non-native phonemes (Flege, Yeni-Komshian, & Liu, 1999).  

Luckily, there are other approaches to word recognition.  

More recent research has begun to investigate the role of mental orthographic 

representations (MORs) separate from phonological awareness in early literacy 

development. MORs are “stored images of written words in memory” (Apel, Wolter, & 

Masterson, 2012, p. 2185).  In other words, instead of asking refugees to crack the code 

of English through sounds that they may be unable to perceive, the use of MORs allows 

them to access English through a primarily visual mode. This is not because phonological 

instruction is bad per se. Current techniques that use phonological instructions, as 

documented in Chapter 1, do not appear to be helpful for this population who struggle to 

crack the English code. The challenges they face to learning may bar entry to 
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phonological learning until they have had a chance to develop a foothold in the language 

and in alphabetic print literacy. Developing stable MORs might well prove to be a strong 

enough foothold to help expedite this process. While the majority of studies of the 

acquisition of MORs focus on typically-developing children and children with language 

impairment (Apel, 2009; Masterson & Apel, 2000; Wolter et al., 2011), they have 

demonstrated that MORS can be developed using implicit routes, or without conscious 

attention paid during the learning process, without needing learners to access the 

phonemic system (Apel, 2009; Apel, Wolter & Masterson, 2012;).  

2.1.1 Role of MORs in early literacy 

 Importantly, initial MOR acquisition appears to play an important role in early 

literacy development. For example, preschool children usually recognize and produce 

their names prior to being able to actually read (Apel, 2009), suggesting that these 

representations help learners to decode words (Wolter, Self, & Apel, 2009). Some have 

extended these results to show that MOR acquisition is significantly related to one’s 

ability to decode words (Cunningham, 2006; Cunningham et al. 2002). Wolter, Self, and 

Apel (2012) found that the ability to create MORs quickly in kindergarten was related to 

fourth grade reading ability in typically-developing children and those with language 

impairment and that word learning does beget more word learning.  

  Other literature on orthographic learning and development in children has also 

indicated the role of a learner’s internal representation in early literacy. For example, as 

print literacy develops, learners exhibit broad word recognition abilities because non-

words that overlap in form with real words prime words as well as the word itself. In 

Castles Davis, Cavalot, & Forster, 2007, third-grade readers showed priming effects for 
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letters that had been transposed in words and for words that differed by one letter, 

whereas fifth graders demonstrate adult-like priming abilities in the switched-letter but 

not transposed-letter conditions. This suggests that their MORs for words allow for slight 

variations and develop into fully-specified representations (Castles & Nation, 2006; 

Perfetti, 1992).  Adult-like priming in this experiment meant that the adult control group 

did not show any benefit for deciding if a word was truly a word when it was preceded by 

a non-word that differed by it by only one letter (e.g., pueple PURPLE).  Thus, adults, do 

not exhibit these broad word recognition abilities (Castles, Davis, Cavalot, & Forster, 

2007). Adult MORs are believed to be stable and holistic and thus do not benefit from 

changes to individual letters to help the decision-making process. Novice readers, 

however, appear to have less stable representations for words that can be more easily 

influenced by forms that have slight differences in orthography.  

Importantly, most of the studies of the development of internal representations 

deal with children who have already had some exposure to print literacy.  Thus, it is not 

clear how these findings will translate to refugees who may not have print literacy.  

Beginning adult readers may show this same developmental trajectory in their 

development of MORs, although this has yet to be tested in the literature. Perhaps the 

closest study is a study that included first-grade children who themselves already had 

print literacy exposure in differing degrees, but certainly less than participants in previous 

studies (Castles & Nation, 2006; Share, 2004). Castles and Nation (2006), on reviewing 

Share’s (2004) study, found no evidence for MOR acquisition, or as they described it, 

orthographic learning. This is because when young readers were taught new pseudowords 

and then asked to identify them from a set of foils, they were equally likely to choose 
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homographic foils as they were the correct spelling. However, these children were able to 

read the words aloud when presented the written word. This suggests that production and 

perception of a word rely on different processes.     

As promising as they are, in and of themselves, MORs will not help refugees 

overcome all of their literacy challenges. However, if we could furnish teachers with 

more effective means of developing stable and accurate MORs with students, then we 

could begin to solve some of the problems with current pedagogies not meeting students’ 

needs. One way to begin to bridge this gap is to adapt principles of learning theory to this 

population to help learners develop these representations. If it proves effective, then 

modification of these principles to activities in the classroom may play a key role in 

literacy development in a second language.  

2.2 Learning Theory 

Learning Theory, first postulated as implicit learning by Reber (1967), states that 

given the right type of input, humans are able to learn implicitly without consciously 

trying or even being aware of learning happening. It is a process that occurs quickly with 

minimal exposure (e.g., within minutes). Over the years, application of principles of 

implicit learning has discovered it to be an age-invariant process that appears in infants 

(Saffran, Aslin, & Newport, 1996; Saffran, Newport, Aslin, Tunick, & Barrueco, 1997), 

children (Apel, 2009; Plante et al., 2014; Richtsmeier et al., 2009; Wolter, Self, Apel, 

2011), and adults (Reber, 1967; Torkildsen et al., 2013). Application of principles of 

learning theory has shown that, given the right input, individuals can link labels and 

referents across different contexts, which is an example of cross-situational learning (Alt 

et al., 2014). Experiments based on principles of learning theory have been shown to 
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promote the learning of words, non-words, and grammatical rules in both artificial 

(Saffran et al., 1996; Saffran et al., 1997) and natural languages (Apel, 2009; Eidsvag et 

al., 2011; Plante et al., 2015) and among typically-developing and language-impaired 

populations (Alt et al., 2014; Plante et al., 2014; Torkildsen et al., 2013).  It is important 

that this theory has actually been directly tested with adults.  

2.2.1 Variability of the Input 

Determining and creating the right type of input to promote optimal learning in 

humans depends on understanding and manipulating a handful of different principles. 

One of the major principles of Learning Theory is the benefit of input being variable. 

Quite simply, people need variability in the input to help them detect and learn patterns of 

language, whether those are phonological, semantic, morphological, or syntactic (Alt et 

al., 2012; 2014; Apel, 2009; Arnon & Clark, 2011; Eidsvag et al., 2015; Plante et al., 

2014; 2015). Without such variability, individuals tend to learn an item instead of a rule 

(Alt et al., 2012).  The use of variability may seem counterintuitive.  For example, if we 

know a learner may struggle with learning, we might be tempted to make the task as 

simple as possible.  Why not show a person learning the word ‘dog’ a picture of only a 

single dog?   The problem is that a single word or item presentation, rather than 

simplifying the process, changes the task from rule learning to item learning.  Limited 

input, does not provide enough information for learners to extract rules and concepts. 

Thus a person presented with a single dog (e.g., golden retriever) will likely learn that 

animal, but would be hard-pressed to easily classify a Chihuahua as a member of that 

same category.   

Using highly variable input in experimental conditions has been shown to help 
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teach grammatical forms to children in their first language (Plante et al., 2014), words to 

second language learners of a natural language (Eidsvag et al., 2015; Plante et al, 2015), 

and words and grammatical structures to individuals in artificial language learning 

environments (Reber, 1967; Saffran et al, 1996; 1997; 2008). Highly variable input seems 

to increase saliency for the target item much more quickly than use of repetition, and is 

actually necessary in some of the experiments for learning to happen. Repetition may 

require different learning mechanisms than high input variability (Eidsvag et al., 2015; 

Plante et al., 2014). Learning might or might not occur under low variability conditions. 

Corroborating this are findings from Plante et al. (2015) and Reber (1967) that suggest 

when a pattern is present, learning occurs three times more quickly for those exposed to 

more variability even when exposures are held constant. Torkildsen et al (2013) found 

effects after fewer than three minutes of familiarization.  These studies circumvented the 

problem of item learning and the slow nature of repetition, by maximizing the variability 

of the stimuli so that learners could no longer rely on their memory for the individual 

element and instead had to rely on the brain to implicitly find the stable element of the 

input (Alt et al., 2012).  

When learning language, variability of input can be achieved in numerous ways, 

including by manipulating linguistic or visual features of the target. If the target item to 

be learned is a word, then linguistic variability could involve putting the word in the 

context of different phrases or sentences. Visual variability refers to changing the visual 

appearance of the target item. This could take many forms in the classroom. For example, 

if learners only see the word ‘green’ written in their teacher’s handwriting on the board, 

they may not recognize the word typed in Times New Roman font on a projector. 
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Altering the visual variability of a word by showing it in handwritten form, in several 

fonts, several colors, and several sizes, might help learners develop a representation for 

the orthographic form of “green” that is not bound to only their teacher’s handwriting. 

Altering the linguistic context in which the word appears by having students hear what 

green can modify (e.g., green apple, green leaf, green shirt) may help students detect the 

syntactic properties of the wo4rd in this example.  

2.2.2 Complexity of the Input 

Much like variability of the input, complexity of the input is another principle of 

Learning Theory that, if properly manipulated, can greatly contribute to overall learning. 

Complexity is defined as the desire to mimic language and natural communication in 

stimuli as much as possible and can be based on linguistic units and cues (Alt et al., 

2012). The linguistic contexts in which target stimuli are presented can be beneficial for 

word processing, especially when the combinations are predictable for native speakers. 

This is because complexity helps learners extract information about syntactic categories 

(Arnon & Clark, 2011; Eidsvag et al., 2015; Plante et al., 2014) so long as the context is 

governed by a discernible rule (Eidsvag et al., 2015; Reber, 1967). Linguistic complexity 

increases with the presence of morphosyntactic and semantic information. For example, 

“green apple” would be less complex than “these green apples” which contains a plural 

determiner “these” and the bound morpheme “-s” to indicate plurality. Even more 

complex would be the sentence “These green apples are tart” in which learners would 

have to identify that “these green apples” act as a noun phrase and can be modified by 

another adjective.  

Although increasing complexity does not automatically increase the difficulty of 
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processing (Alt et al., 2012), it would appear that some input can provide too much 

complexity for a given learner.  Linguistic complexity beyond what the learner has 

developed representations for may in fact increase processing difficulty to the point 

where the learner’s processing systems are overwhelmed. This is an important 

consideration for refugee second language learners.  Refugee learners are already in an 

incredibly taxing learning environment.  Likely everything about their adoptive country is 

novel to them.  In the classroom, they may be learning a new language that bears no 

resemblance to any they know from an instructor who likely does not know a word of any 

language familiar to them. There is currently no evidence for how much linguistic 

variability is appropriate for refugee learners.  

Complexity is likely to be a relative term for language learners. Importantly, 

evidence shows that benefit from complexity may depend on the level of familiarity 

subjects have with the information to be learned. Just as Arnon and Clark (2011) 

discovered for children, a learner’s level of familiarity with the linguistic context helps 

them to produce correct targets. Similarly, children who have become familiar with the 

stimuli used in instruction benefit and are able to learn more complex pairings in a 

pseudo-language (Lany & Gómez, 2008; Lany, Gómez, & Gerken, 2007). If linguistically 

complex targets are used that match what learners already know, they can then be used to 

help learners acquire new word forms (Apel 2009, Experiment 1). In Apel’s (2009) 

studies, children heard new words repeated in different sentence frames as part of a story 

and then were tested on their spelling ability of the words in the story. Children seemed 

to learn best in these studies when they had sufficient vocabulary or background 

knowledge of the variant of the language to be learned.  Therefore, one sees a tug of war 
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between complexity and familiarity in which what is complex hinges on the level of 

familiarity learners already have with the target material.  

2.3 Too Much of a Good Thing: A Case of Goldilocks? 

The question of how much is too much variability and how much is too much 

complexity has yet to be defined in the literature or investigated in depth in refugee 

second language learners. It may very well be the case that a type of Goldilocks effect 

appears in which too little exposure to any one principle of Learning Theory tested in 

isolation does not lead to optimal learning and also that too much exposure overwhelms 

learners. The definition of high and low variability and complexity (which differ in the 

above-cited studies) might very well vary depending on the task at hand, the target to be 

learned, and the population with which one is working. What has proven to be just the 

right amount of variability and complexity for other learners might not be suitable for the 

refugee population.   

2.4 Applying Complexity and Variability to Refugee Learners 

 Given the success of the application of principles of learning theory to language-

impaired and typically-developing populations, it appears to be an excellent fit for the 

refugee population to help them develop MORs. Because implicit learning occurs quickly 

and unconsciously, applying principles of learning theory to treatment might circumvent 

the slow, laborious path to learning refugee researchers have lamented (e.g., Bigelow & 

Schwarz, 2011; Shaughnessy, 2006) and overcome the challenge of developing strong 

MOR representations in beginning readers. Because it is an unconscious process, 

application of principles of learning theory may also help learners circumvent the 

problem of not being able to discriminate L2 phonemes that do not exist in their first 
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language. The goal is not to overcome all of these barriers at once but instead to provide 

the first step (or perhaps cognitive leap) into alphabetic print literacy for learners so that 

they have something on which to build their learning of English. If this occurs, one might 

expect to see exponential growth in their language learning, which would greatly aid in 

their integration into life in the United States.  

2.5 Purpose of Dissertation  

 The purpose of this dissertation is to concentrate on those who struggle the most 

with alphabetic print literacy and to provide them with a means of bootstrapping their 

learning of alphabetic print literacy. Clearly, one study cannot address all the problems of 

learning to become literate through a second language. I have chosen to target the hurdles 

of developing sight word recognition and production for words identified by ESL 

instructors as vital words, within the tight time frame allotted to refugees. The experiment 

uses principles of learning theory to guide the learning process since this is a quick and 

implicit process. Learning theory will be used to help learners develop mental 

orthographic representations, or stored images, for these words in order to bootstrap their 

learning processes. Although it is a very artificial activity unlike what learners will 

experience in the classroom, the goal is to circumvent some of the challenges these 

learners have demonstrated. Use of such artificial techniques have worked to foster 

language acquisition in typically developing and impaired populations.  

Given that print literacy is extremely difficult for students to master yet has 

tremendous benefits for students, the focus of this dissertation will concentrate solely on 

the development of orthographic form production and perception devoid of semantic 

association. The goal is to provide some sort of representation that learners can then map 
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the semantic meaning onto in later learning. Given how slow learning progresses in this 

population, the addition of semantics, morphology, or phonology beyond a single speaker 

will likely overwhelm students who may or may not have been developing an awareness 

of print literacy for the first time.  

 All methods employed here were carefully chosen to be respectful of a vulnerable 

population that has limited access to transportation. Therefore, all research occurred 

during normal classroom sessions to prevent undue hardship on participants. Because this 

was an in-class learning intervention, the design respected the teachers’ time and 

minimized erroneous testing while still providing the maximum opportunity for learning. 

It sought to teach participants five words over the course of a 10-week class session. To 

many, five words seems like too easy of a task. However, bear in mind that those without 

print literacy are doing more than learning five words. They are, at a minimum:  learning 

that language can be represented in two dimensions, pairing abstract symbols with sounds 

they may or may not be able to differentiate between, learning how to produce and 

recognize these symbols as a fixed unit, and refining the motor commands associated 

with producing these symbols and the sounds associated with these symbols. All of this is 

occurring in the classroom setting, which might be quite different from what learners 

have possibly heretofore experienced and does not take into account the challenges of 

learning to use public transportation, which refugees must master in order to make it to 

class on time.  In light of this, even learning five words might prove extremely difficult 

for participants, as teachers in this study indicated during the initial study design phase.  

 Additionally, conventional approaches to studying second language learners over 

time prove extremely difficult to use with this population. This is due to the large number 
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of absences refugee students have whether for medical, practical, or other reason. 

Therefore, a single subject design seemed an ideal fit. In this design, an individual 

learner’s performance on target items can be compared to control items fairly.  Using 

effect sizes, we can then combined effects sizes from multiple learners. This can allow 

for group comparisons. This is ideal to test the application of learning theory to this 

population.  

2.6 Research Questions 

1. Does high variability in the visual input help refugees to correctly 

recognize and produce vocabulary words taught in their ESL classes better 

than low variability visual input? 

2. Do refugees learn better when stimuli are presented in contexts that are 

high or low in linguistic complexity?  

3. How well does attendance and total number of treatments correlate with 

gains in effects size?  
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CHAPTER 3 

METHOD 

3.1 Study Design 

 In order to determine if high variability visual input helps low literate refugee 

English learners learn to recognize and produce the orthographic form of new words, 

participants were compared on their learning of vocabulary terms that were taught using 

high versus low visual variability. A team comprised of the researcher and research 

assistants collected single-subject data for both production (spelling) and perception 

(word recognition) for each participant across the course of their English class. 

Performance on later tests was compared with baseline performance to determine if 

students made progress in learning to spell and recognize any of the target or control 

words.  Progress over time was tracked and charted, and participants continued to receive 

treatment until they reached the ceiling of 5/5 for both spelling and perception tests over 

three consecutive tests, the end of the study period, or they stopped attending, whichever 

came first. Individual d’ for target and control words were aggregated across subjects and 

compared using t-tests.   

  In order to determine if high or low linguistic complexity is more advantageous, 

we compared d’ for participants who received treatment for words embedded in sentences 

(high complexity) compared to those who received treatment for single words (low 

complexity).  The research questions regarding individual differences were answered 

using a combination of visual analysis and correlations.  Table 1 summarizes the 

experimental design.  
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Table 1: Experimental Design 

Experimental Phase No. of Items No. of Tests Duration 
Baseline: 
Spelling 

Perception 

 
10 
10 

 
3 3  

 
5 minutes 
5 minutes 

 
 

Control (In class learning) 
 

Taught through regular 
classroom activities 

 
 
 
 
5 

 
No. of Exposures 

 
 

Not recorded 

 
 
 
 

10 weeks 
 
 

Treatment 
 
 

High Complexity (24 different 
exemplars) 

Low Complexity (1 exemplar, 
repeated 24 times) 

 
 
 
 
 
5 
 
5 

 
 

No. of Exposures 
per Treatment 

 
24 per word 

 
24 per word 

 
 
 
 
 

8 minutes 
 

3 minutes 

 
 

Test 
 

Spelling 
Perception 

 
 
 
 

10 
10 

 
 

No. of tests taken 
 

Up to 25  
Up to 25 

 
 
 
 

5 minutes 
5 minutes 

 

3.2 Participants 

 After receiving approval through the University of Arizona’s and Pima 

Community College’s IRBs, we recruited 80 participants who attend 10-week English 

classes through the Refugee Education Project (REP) at Pima learning centers in Tucson.  

Individual instructors were contacted the summer prior to the start of data collection via 

email and were asked for permission to enter class during the fall session that began on 
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October 12 and ended on December 17, 2015. Instructors of seven classes provided 

written consent for the team to approach students in their classes.  

 All participants were refugees who met the parameters for REP: 18 or older and 

resettled within the last five years. They came from a variety of countries, likely 

including the Democratic Republic of the Congo, Burundi, Iraq, Somalia, Ethiopia, 

Eritrea, Cuba, Columbia, Syria, and Nepal.  

 It is unknown what, if any, level of literacy students have in their native language. 

Upon arrival and enrollment in the program, they are given a standardized assessment 

that places them according to demonstrated literacy performance in English in a 

preliterate, low beginning, or high beginning class. Students come from a wide array of 

prior socio-economic statuses, countries, literacy practices, educational experiences, and 

cultural experiences. Participant numbers were randomly assigned to a treatment 

condition before completing a baseline assessment. Randomization was achieved by 

using an online random number generator. Participants were assigned a number once they 

consented to the study. 

 Given that attendance can be sporadic, many participants left before the end of the 

10-week session. In order to ensure getting a stable baseline with at least three data points 

and a minimum of three tests after baseline, participants were not recruited after week six 

of the class. We did not establish stable baselines for 19 participants for production and 

18 for perception, and thus these data were excluded from the analysis. Data from 

participants who did not receive at least three spelling and perception tests after baseline 

were excluded (N = 33). This left 28 participants in the study for production and 29 for 

perception. 
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3.3 Consent  

 Oral consent was obtained from students. Native speakers of Arabic and 

Kinyarwanda with translation experience translated the informed consent document 

explaining the study into these respective languages. Among the research assistants were 

individuals fluent in Spanish and French who were able to obtain informed consent in 

these languages. Within each class, researchers also identified an individual literate in 

Arabic and Kinyarwanda who was able to read the content of the informed consent 

document aloud to those who understand that language but do not read. They then read 

this aloud, and students who consented said yes. The research team then assigned those 

who consented a participant number. Instructors were not present during the entire 

consenting process. From thenceforward, the research team had students in the classroom 

describe the study to newcomers if they indicated an interest in the study. Those who did 

not speak Arabic, Kinyarwanda, French, or Spanish were not invited to participate unless 

they had a high level of oral proficiency in English, given that we needed to ensure that 

they were able to give truly informed consent.  Only one participant fell into this category 

of the 80 that were recruited.  

3.4 Materials and Procedure 

3.4.1 General Treatment Context  

 Treatment was administered during English courses provided by the Refugee 

English Program (REP) through Pima Adult Education. Classes meet four times per week 

over the course of a ten-week session. Each class period lasts for two hours and is held at 

one of two locations in the community.  Class sizes vary from 5-40 students on any given 

day. In the beginning of a session class sizes are typically smaller and then grow with 
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new arrivals over the 10-week term. Four instructors gave permission for research to be 

conducted, resulting in a total of seven potential classes for the study. 

Attendance with this population was sporadic despite the fact that many students 

are required to document hours in class for the Arizona Department of Economic 

Security. A student may come every day for an entire week and then not come to class for 

another two or three. For example, during the course of the study, attendance dipped 

dramatically in all the classes during a cold snap in which temperatures were in the 40s. 

Many participants did not have appropriate clothing and did not come to class until the 

temperature rose. Some students only attend class once or twice per week. Many are also 

consistently late to class and may only come for one hour of instruction. The program has 

an open enrollment policy, so new students are continually placed in classes. Instructors 

must be flexible in their course designs and curricula, although the goal for almost all 

resettled refugees is employment. Each class concentrates on providing students the 

English they will need to adapt to life in the U.S. and eventually secure a job.  

3.4.2 Materials 

3.4.2.1 Word Lists 

 During the summer session prior to data collection, instructors of the REP English 

courses observed which words their students had the most difficulty reliably spelling. 

They submitted around 50 different words for potential inclusion in the study. This list 

was whittled down based on words common to each list and the researcher’s own 

experience in the classroom. Verbs and function words were excluded from this list due 

to the difficulty students have shown in understanding these terms and the challenge of 

teaching them. This resulted in a list of 19 nouns. Nouns were ranked based on how 
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likely they were to occur in the classroom and at resettlement agencies. These nouns were 

then matched initially for word length in graphemes, number of syllables, number of 

phonemes, and orthographic transparency. Orthographic transparency was determined 

following the formulas provided by Burt and Butterworth (1996) and Fischer, 

Shankweiler, and Liberman (1985). Words with high orthographic transparency have a 

straightforward phoneme to grapheme representation (e.g., bad). Those with a medium 

transparency contain an ambiguous segment, like a silent “e”.  Words with low 

orthographic transparency contain segments that are rarely used in English and that might 

require morphophonemic knowledge (e.g., night). Five pairs of words were created and 

matched on number of letters, phonemes, syllables, and orthographic transparency. 

Biphone probabilities were calculated using the Vitevich (2004) calculator.  Word 

frequency was also examined in the word pairs using the English Lexicon Project (Balota 

et 

al., 

2007). However, frequencies for the general population were not considered appropriate 

for refugees due to the difference in the language of resettlement and the input of 

instructors. Tables 2 and 3 demonstrate the various features used to match words in each 

list to each other.  

 
 

 

Table 2 
 
Word List A Characteristics 

Word List A 
 
 
Word 

 
No. 
Letters 

 
No. 
Phonemes 

 
No. 
Syllables 

 
Orthographic 
Transparency  

Mean 
Biphone 
Probability  

 
No. 
Morphemes 

bus 3 3 1 high 0.0063 1 
city 4 4 2 Med 0.0046 1 
week 4 3 1 med 0.0011 1 
birth 5 3 1 low 0.0008 1 
address 7 5 2 low 0.0028 1 
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These word pairs were then divided into lists A and B. As a condition of the study, 

instructors agreed to teach all ten words over the course of the study and were sent the 

final list for approval six weeks prior to the start of the session.  

3.4.3 Stimuli 

3.4.3.1 Treatment Conditions 

Visual input variability was altered according to one of two treatment conditions (either 

word or sentence). As shown in the experimental design in Table 1, the words from one 

of these lists were manipulated to create 24 exposures. The words from the other list 

served as a control for each participant. Both complexity conditions included 

simultaneous auditory input, provided by a single, recorded talker who was not involved 

in any of the data collections in the classes. Participants were assigned to one of the two 

experimental conditions described below: 

High Visual Variability - Single Word (Low Linguistic Complexity):  PowerPoint 

slides showed individual target words in different fonts (including different 

colors, sizes, locations on the screen). At each presentation of the word, students 

heard an audio recording of one female speaker speaking the word.  The 

 
Table 3 
 
Word List B Characteristics 

Word List B 
 
 
Word 

 
No. 
Letters 

 
No. 
Phonemes 

 
No. 
Syllables 

 
Orthographic 
Transparency 

Mean 
Biphone 
Probability 

 
No. 
Morphemes 

job 3 3 1 high 0.0005 1 
baby 4 4 2 med 0.0008 1 
name 4 3 1 med 0.0009 1 
phone 5 3 1 Low 0.0009 1 
country 7 6 2 low 0.0123 1 
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participant saw one word at a time for 1.5 seconds. The five target words were 

randomly ordered, and the total presentation lasted for a total of 24 exposures for 

each word, resulting in a total of 120 slides and about three minutes of actual 

treatment.  

High Visual Variability Word in Sentence (High Linguistic Complexity): 

PowerPoint slides showed individual target words in the context of short 

sentences of no more than six words (e.g., The bus is late.). Sentences included 

common collocations of the vocabulary words based on what refugees might 

encounter at school, at the doctor, or completing required paperwork. Syntactic 

location of the target word varied among the sentences. Sentences appeared in 

different fonts (including different colors, sizes, and locations on the screen) and 

were paired with audio recordings of the sentence spoken by the same female 

speaker from the single word condition. The five target words in their carrier 

sentences were randomly ordered for each treatment, with a total of 24 exposures 

for each word. Treatment lasted no more than 8 minutes.  

Control Condition:  Participants were exposed to the words as part of their 

coursework.  They received no extra training. All participants were in this 

condition for one list (five words). All participating teachers agreed to teach the 

ten target words throughout the session. They agreed to allow students who 

consented to be released from class activities to participate in the study. 

Instructors were free to teach these words as they fit into the class curriculum, 

provided that they teach all ten words.  
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3.4.4 Testing procedures 

 For the production test (Spelling Test), participants were given a sheet numbered 1 

to 10 and a writing utensil. The research assistant then played a Power Point spelling test 

in which the words were auditorily presented in pseudo-random order. Orders of the 

words on the test were randomized using an online randomizing tool (random.org). All 

participants received the same spelling and perception tests during the baseline period of 

the study and on test days. Participants who joined after the initial week were given an 

old test on non test days to determine baseline performance. Participants heard “Spell X. . 

. Spell X. . . Spell X” and had 30 seconds to write their response. The researcher could 

press the space bar to move to the next item if the participant did not need the entire 30 

seconds. The volume of the computer was adjusted according to the participant’s reaction 

to a test audio so it was at a comfortable level. 

 Each testing session took no longer than 10 minutes to complete. The purpose of 

this test was to identify how well participants were able to produce the word forms prior 

to treatment in order to determine how effective treatment was for each participant.  

Thus, any potential participant who could correctly spell any of the words on the test was 

not eligible to participate in the study. This disqualified members from one of the classes 

from participating in the study, a total of 10 people.  

Training of research assistants: All research assistants came from a speech and hearing 

lab at a major research university. They had completed HIPPA and CITI training prior to 

being trained to assist in research. Training consisted of detailing the refugee English 

classroom experience, proper consenting protocol, and proper research protocol for data 

collection.  
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3.4.4.1 Pretreatment Baseline 

 Prior to commencing treatment, each participant was administered at least three test 

sessions until a stable baseline was established. Baseline sessions occurred during regular 

class time, and participants were pulled away from classroom activities to sit at a 

computer and complete the task. They were provided with headphones to listen to the 

test. The volume was adjusted to be at a comfortable level for each participant. They 

watched and listened to separate Powerpoint presentations for the spelling and production 

tests that instructed them in which word to spell or circle.  

 Upon completion of the Spelling Test, participants were given a Perception test.  

This was a paper/pencil test in which the treated words were presented in random order 

alongside three foils (See the appendix for a sample test).  The participant had to select 

the correct spelling of the word from among the four choices by circling or underlining 

their choice. The test was numbered from one to ten. Each target and three foils occurred 

on the same horizontal line, and the ordering of the target and foil was randomized for 

each of the four slots. Each target word and its corresponding foils was randomly ordered 

from 1 to 10.   

  To create the foils, each of the target words was manipulated by no more than two 

graphemic changes to create a foil that would sound the same as the target but was the 

incorrect spelling. For example, in ‘week’, the “ee” has been replaced with “i” to create 

the foil “wik”. This was to test the internal representations participants have of the words 

to see how accurate their MOR was for the target word and if they were able to identify 

the correct form from among many competitors.  

 During the Perception test, the participant was presented a Powerpoint presentation 
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on screen that has the item number. He or she listened to the instructions using 

headphones and heard the instructions “Circle X. . X. . . X.” The participant then circled 

the target within 30 seconds, or the test automatically proceeded to the next item. If the 

participant did not need that much time, the researcher advanced the test by pressing the 

space bar. The order of the target words was randomized from one spelling test to the 

next and the same three foils were used from one test to the next. However, the order of 

targets and foils were randomized. Perception tests were always administered after 

spelling tests. This was to ensure the spelling test was an accurate measure of 

participants’ production abilities. It was also to avoid biasing performance.   

 A separate baseline was established for each participant for both production and 

perception.  Due to a problem with the administration of procedures, some participants in 

one of the classes only received two baseline tests. The scores for these participants were 

only included in the study if they had a stable baseline. Anyone with an unstable baseline 

(n=18) that showed improvement during the testing period was excluded from 

participation. This disqualified two participants and left 32 participants in the study.   

3.4.4.2 Treatment Sessions  

 After a baseline was established, treatment occurred daily at every site. After the 

first week when baselines were established, tests were administered on all sites two days 

a week. Participants were given treatment every day that class was in session and tested 

twice per week. Testing was kept to two days a week to respect the time of the instructors 

and to keep students from missing an inordinate amount of class time. No testing or 

treatment occurred outside of regular class time.  

 



 66 

3.5 Outcome measures  

Warner, Fey, and Yoder (2007) indicate that certain characteristics of intensity 

might be key for understanding the success of a treatment. They define intensity as the 

rate of the treatment during a specified time period (e.g., “Participants received 10 

minutes of treatment two times per week for 10 weeks.”) rather than only in terms of total 

time of treatment (e.g., “Participants received 200 minutes of treatment during the 10-

week study.”). Of interest for the present study is their use of the terms intensity, dose, 

dose frequency, and cumulative intervention intensity. Dose refers to the “number of 

properly administered teaching episodes during a single intervention session (p. 71)”, and 

dose frequency refers to how often the dose is provided. Cumulative intervention 

intensity is the product of “dose x dose frequency x total intervention duration (p. 72).”  

Attention to detail regarding the dose and dose frequency will be necessary to evaluate 

the effectiveness of treatment within the refugee population, which is notoriously difficult 

to study. For this study, the dose for experimental stimuli was twenty-four exposures per 

word (one word or sentence containing the word per slide). Dose intensity was three 

minutes of treatment in the word condition and seven-and-a-half minutes of treatment in 

the sentence condition. Dose frequency was up to four days per week. The total 

intervention duration was 10 weeks long. Table 4 provides information on how often 

participants in the study received treatment and how long the total intervention duration 

was for each. Participants received an average of 20.22 treatments and 9.5 tests, with a 

range of 7 to 33. The single-subject design accounts for the fact that participants had 

differing numbers of treatment sessions. However, as a group, the total number of days 

for this study for treatment was 38, and the total intervention duration was 10 weeks. 
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Tables 4 and 5 demonstrate the number of treatment days each participant received, the 

amount of total treatment time participants  

 received, and their attendance rates. The number of doses roughly corresponds to 

partipants’ actual number of days attended since treatment was administered every class 

day. This number does does not include the two or three days in which baseline was 

established.  

 
 

 

 

 

 

 

Table 4 
 
Attendance Rates and Number of Treatment Days by Participant, Low Complexity 

 Low Complexity 
Subject 

Code 
% 

Absences # Doses  
Cumulative 

intervention intensity  
033604 57.69 11 33 
031303 59.45 15 45 
031203 35.13 24 72 
030604 16.21 31 93 
030504 18.91 30 90 
013204 40.9 13 39 
012903 36.66 19 57 
012004 50 18 54 
011903 30.55 25 75 
011803 19.44 29 87 
010403 29.72 26 78 
010104 29.72 26 78 
050304 30.55 25 75 
050804 27.27 24 72 
050903 38.7 19 57 

    Average: 67.00 
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Table 5 
 
Attendance Rates and Number of Treatment Days by Participant, High Complexity 

High Complexity 
Subject Code % Absences # Doses Cumulative intervention intensity 

032301 50 18 135 
032001 69.44 11 82.5 
031701 45.94 20 150 
031002 75.67 9 67.5 
030701 18.91 30 225 
030402 10.81 33 247.5 
030302 40.54 22 165 
012202 33.33 24 180 
012102 61.11 14 105 
011301 48.64 19 142.5 
010701 70.27 9 67.5 
010602 67.56 12 90 
010301 29.72 26 195 
010201 18.91 30 225 
050402 16.66 30 225 
050502 47.22 19 142.5 
050701 35.48 20 150 

                         Average: 152.65           
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CHAPTER 4 

RESULTS 

4.1 Analysis of data 

 This study employed the use of a d’ statistic using the formula from Plante et al. 

(2014). This formula is useful for when no variability exists in initial demonstration of 

knowledge, which was the case for many of the learners acquiring alphabetic print 

literacy for the first time. The research team scored the de-identified exams of the 

participants. Scoring consisted of 0 or 1 per word based on 100% accuracy for each word 

on the spelling and perception tests. Thus each person could earn a maximum of 5 for 

both the treatment and control words for each test. Items were scored as correct on the 

spelling test only if the response was on the correct line, if all letters were present in the 

correct position, and if all letters were facing the correct direction.  Participants were also 

given credit for a word if it was obvious that a student missed a line (e.g., the word for #6 

is on line #5 and followed by a blank line or the next word). Items were scored as correct 

on the perception test if the participant circled or underlined the correct item and only the 

correct item, and did not make any marks next to a foil.  These scores were plotted 

individually, by session, for each participant.  

 After all tests for each subject were scored, a d score was generated for each 

participant for both perception and production tests using the formula from Plante et al. 

(2014) in which d = (Mean of last 3 data points – mean of 3 baseline data points)/SD of 

the last three data points, for both the control and treatment conditions. d’ scores were 

then aggregated across participants in the same conditions and compared to answer 

research questions one and two using t-tests. Individual graphs and d scores can be found 
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in the appendix.  

4.2 Production Task 

4.2.1 Word (High Variability-Low Complexity Condition) 

4.2.1.1 Checking for nuisance variables 

 To rule out potential differences due to word lists, independent t-tests were 

performed. There were no differences between wordlists A and B for the treatment (t(11) 

=-.46, p = .65, d =.26) and the control conditions (t(11)= -.58, p =.57, d = .32), thus they 

were collapsed across subsequent analyses. Next, separate ANOVAs revealed there were 

no difference between the classes for word level treatment (F(2,10)= 1.24, p = .33, η2 

=.19) or control (F(2,10)= .64, p = .54, η2 =.11) d’ scores.  Thus, classes were collapsed 

across subsequent analyses.  

4.2.1.2 Treatment v. Control 

 We used a dependent measures t-test to compare the d’ scores  of the treatment and 

control conditions.  There were 13 participants in the high variability-low complexity 

condition. There was a significant difference between the conditions (t(11)= 2.97, p =.01, 

d=1.76). The mean d’ score for treated words was 5.53 (SD=3.09) and for control words 

the mean score was 3.27 (SD=3.30). Table 6 provides performance and d’ scores for each 

participant in the low complexity condition.  

 
 
Table 6 
 
Progress on Production in Low Complexity 

 
Participant 
Number 

Target Control 

Mean of Baseline 
Mean of 
last 31 d’ 

Mean of 
Baseline 

Mean of 
last 3 d’ 

010104 0 4.667 9.899 0 3.3333 3.5355 
                                                 
1  
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010403 
011803 
011903 
012004 
012903 
030504 
030604 
031203 
031303 
050304 
050804 
050903 

0 5 8.6603 0 5 8.6603 
0 2.3333 4.9497 0 0 0 
0 0.6667 1.4142 0 0.3333 0.7071 
0 2 2.4495 0 0 0 
0 1.4142 1.4142 0 0.6667 0.7071 
0 3 5.1962 0 1.6667 1.3361 
0 5 8.6603 0.3333 4.6667 9.1924 
0 4 6.9282 0 4 6.9282 

0.3333 4.6667 9.1924 1.6667 3 1.633 
0 2.3333 2.4787 0 2 3.4641 
0 3.3333 7.0711 0 2.6667 5.6569 
0 2 3.4641 0 0.6667 0.7071 

1This is the mean of the last three spelling tests participants took. These could have occurred only 
a day apart or a couple of weeks apart. 
  

4.2.2 Sentence (High Variability-High Complexity) 

4.2.2.1 Checking for nuisance variables   

 To rule out potential differences between word lists, we performed two independent 

samples t-tests. There was no difference between wordlists A or B for the high-

variability-high complexity treatment (t(13) =-.17, p = .86, d =.08) or control conditions 

(t(13)= -1.22, p =.24, d = .61).  Thus, wordlists were collapsed for subsequent analyses. 

Next, separate ANOVAs revealed there were no difference between the classes for 

treatment (F(2,12)= 2.18, p = .15, η2 =.26) or control (F(2, 12)= 0.63, p =.54, η2 =.09).  

Classes were collapsed for subsequent analyses.  

4.2.2.2. Treatment v Control  

 A t-test for dependent samples was used to determine if there was a difference in d’ 

between the treated words and the control words in the sentence condition. There were 15 

participants in the high complexity condition. In contrast to the word condition, no 

difference between treatment and control words was found (t (14) = .66, p =.52, d = .09). 

The mean score for treated words was 1.55 (SD=2.40) words correctly produced and for 

control words the mean d’ score was 1.34 (SD=2.37). Table 7 provides performance and 
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d’ scores for each participant in the high complexity condition.  

 
Table 7 
 
Progress on Production in High Complexity 

 
 

Participant 
Number 

Target Control 

Mean of 
Baseline 

Mean of 
last 3 d’ 

Mean of 
Baseline 

Mean of 
last 3 d’ 

010201 0 0 0 0 0 0 
010301 0 0.3333 0.7071 0 1.333 1.4142 
010602 0 0.8165 1.2247 0 0.6667 1.4142 
010701 0 0 0 0 0 0 
011301 0 0 0 0 0 0 
012202 0 0 0 0 0 0 
030202 0.3333 0 -0.5774 0 0 0 
030402 0.6667 5 7.5056 0 3.6667 7.7782 
030701 0 2.6667 5.6559 0 2.6667 2.8284 
031002 0 0 0 0 0 0 
031701 0 1.3333 2.8284 0 0 0 
032001 0.3333 3.3333 2.4054 1.6667 3 0.94281 
050402 0 1.6667 3.5355 0 2.6667 5.6569 
050502 0 0 0 0 0 0 
050701 0 0 0 0 0 0 

 

4.2.3 Low Complexity Compared to High Complexity 

To compare treatments in the high and low complexity conditions, an independent 

samples t-test was used to compare the treatment words in the sentence condition (high 

complexity) to the treatment words in the word condition (low complexity). There was a 

significant between-group difference (t(26) = -3.82, p < .001, d= 1.44) with the treatment 

effect greater in the word condition than in the sentence condition. However, there was 

no difference in d’ scores between the high and low complexity control conditions (t (26) 

= -1.80, p = .08, d =. 67). Figure 2 contains the individual graphs for each participant for 

performance on treated and control words in the high complexity condition. 

 

4.3 Perception Task:  
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4.3.1 Word (High Variability -Low Complexity) Condition: 

4.3.1.1Checking for nuisance variables: 

 To rule out potential differences due to word list, two independent sample t-tests 

were performed.  No difference between wordlists A or B for the treatment (t(9) = -.81, p 

= .43, d  = .49) or control conditions (t(9)= -1.04, p =.32, d = .59) was observed, thus the 

wordlists were collapsed for subsequent analyses. There were 11 participants in this 

condition. Separate ANOVAs revealed there were no difference between the classes for 

treatment (F(2,8)= 1.27, p = .33, η2 =.24 ) or control (F(2,8)= .94, p = .42, η2 =.19) 

conditions.  Classes were then collapsed for subsequent analyses.  

4.3.1.2 Treatment v. Control  

The mean score for treated words was 4.44 (SD=2.85) and for control words was 2.72 

(SD=3.43). The difference between these scores was significant when compared with a 

dependent samples t-test (t(10)= 2.64, p= .02, d= .54). Table 8 provides performance and 

d’ for each participant in the low complexity condition for perception. 

Table 8  
 
Progress on Perception in Low Complexity 

 
Participant 

Number 

Target Control 
Mean of 
Baseline 

Mean of 
Last 3 

 
d’ 

Mean of 
Baseline 

Mean of 
Last 3 

 
d’ 

010104 2 4.6667 3.5356 1 4 5.1957 
010403 1 5 6.9282 0.3333 5 8.0829 
011803 0 2.6667 6.6569 0.6667 0.3333 -0.7071 
011903 0 0.3333 0.7071 1.6667 0 -2.8867 
012004 0 4 4.899 0 1 1.22474 
012903 1 1.3333 0.7071 0 0.3333 0.7071 
013204 1 2.6667 0.5774 1 3.3333 1.2472 
030504 1 4.6667 6.3509 1.3333 3.3333 1.3361 
030604 0 4.6667 9.8995 0.3333 5 8.0829 
033604 3.3333 4.66667 2.8284 1 3.6667 2.8284 
050304 0.6667 1.6667 1.7321 0.6667 2.3333 1.3363 

 

4.3.2 Word (High Variability-High Complexity) 
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4.3.2.1 Checking for nuisance variables 

 To rule out potential differences between word lists, two independent sample t-tests 

were performed. No difference between wordlists A or B emerged for the treatment (t(14) 

=-.22, p = .82, d =.11) or control conditions (t(14)= .33,  p =.73, d = .16). Thus word lists 

were collapsed across subsequent analyses. There were 16 participants in this condition. 

Separate ANOVAs revealed there were differences between the classes for both the 

treatment (F(2,13)= 3.80 p = .04, η2 =.36) and control (F(2,13)= 4.11, p = .04, η2 =.38) 

conditions.  Thus, classes had to be examined individually using nonparametric measures.   

Table 9 provides performance and d’ scores for each participant in this condition.  

4.3.2.2 Treatment v. Control by Class 

Class 1: 

To determine the difference between treatment and control conditions, we used a 

Wilcoxon Matched Pairs test. There were seven participants from Class 1. There was a 

difference between treatment and control conditions for high complexity d’ scores (Z = 

1.99, p= .04), with an advantage for the treatment condition. The mean d’ for the 

treatment condition was 1.13 (SD= 1.50) and was -.49 (SD=1.51) for the control 

condition.  

Class 3: 

There were six participants from this class. There was no difference between 

treatment and control conditions for high complexity d’ for class 3 (Z = 1.36, p = .17). 

The mean for the treatment condition was 2.90 (SD=2.46) and was 2.28 (SD= 2.37) for 

the control condition.  

 Class 5: 
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There were three participants from this class. There was no difference between 

treatment and control conditions for high complexity d’ (Z = 1.06, p = .28). The mean for 

the treatment condition was -.62 (SD= .58) and was -.27 (SD)= .93 for the control 

condition. 

 

4.3.3 Low Complexity Compared to High Complexity 

To answer research Question 2, “Do refugees learn better when stimuli are 

presented in contexts that are high or low in linguistic complexity?” d’ scores for low and 

high complexity were compared between the classes, due to the class difference in the 

high complexity condition. In Class 1, word-level (low complexity) treatment produced 

higher D’ scores than sentence-level (high complexity) treatment according to 

independent sample t-test (t(12)= 2.633, p= .02, d= 1.08). The mean d’ for word-level 

treatment in Class 1 was 4.01 (SD= 2.48) and was 1.13 (SD= 1.50) for sentence-level 

Table 9 
 
Progress on Perception in High Complexity  

 
Participant 

Number 

Target Control 
Mean of 
Baseline 

Mean of 
Last 3 

 
d’ 

Mean of 
Baseline 

Mean of 
Last 3 

 
d’ 

010201 0 1.3333 2.8284 0 0.6667 1.4142 
010301 0 0.3333 0.7071 1.3333 0.3333 -2.1213 
010602 0 3 3.6752 1 1 0 
010701 1 1 0 2 0.6667 -2.8284 
011301 0 0 0 0 0 0 
012102 0 0.33333 0.7071 0.3333 0 -0.5774 
012202 0 0 0 0 0.3333 0.7071 
030202 0.6667 3 0.5345 1.3333 1.6667 0.3536 
030402 0 4 6.9282 0 3 3.6744 
030701 1.3333 4 4.6188 1.3333 4.3333 6.3696 
031002 0 0.3333 0.7071 0 0.3333 0.577351 
031701 0 2 2.4495 0.5 0.8165 0.06124 
032301 0.6667 3.3333 2.1381 1 4 2.1213 
050402 0.6667 0 -1.1547 1 0.6667 -.3536 
050502 1.3333 0.6667 -0.7071 0.6667 0 -1.1546 
050701 0 0 0 0 1 0.7071 
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treatment. There was no significant difference between d’ for word-level treatment 

compared to sentence-level treatment in either Class 3 (t(7)= 1.74, p= .13, d= .26) or 

Class 5 (t(2), t= 3.50, p= .07, d= -.45). The mean d’ in Class 3 for word-level treatment 

was 6.36 (SD= 3.54) and was 2.90 (SD= 2.46) for sentence-level treatment. For Class 5, 

the mean d’ for word-level treatment was 1.73 (SD= 0.00) and was -.62 (SD= .58) for 

sentence-level treatment. The appendix provides graphs for each participant in the 

sentence and word conditions in addition to the d’ for each for perception. 

4.3.3.1 Factors Correlating to Growth 

In order to answer Research Question 3, “How well does attendance and total number of 

treatments correlate with gains in effects size?”, the number of treatment sessions and 

percentage of sessions missed was calculated. Each score was then correlated with the d 

scores obtained for treated and for control words using a Pearson Product moment 

correlation. Attendance was calculated by dividing the number of days each participant 

received either a test or treatment by the number of days he or she could have attended 

based on when he or she joined the study.  Please refer to Tables 4 and 5 for attendance 

rates and number of treatments received.  The average number of treatment days for all 

participants was 22.32. Those in the high complexity condition received an average of 

20.93 treatment days (SD= 7.42, 157 minutes of treatment), and those in the low 

complexity condition received an average of 23.92 treatment days (SD= 4.70, 83.72 

minutes of treatment). 

4.4 Production Task Correlations 

 There were no significant correlations for number of treatment days or percentage 

of absences for the low-complexity condition, for either treatment or control words.  
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However, number of treatment days was significantly correlated with both treatment and 

control words in the high complexity condition.  In addition, there was a significant 

negative correlation with percentage absences and performance on the control words in 

the high complexity condition.  Please see Tables 10 and 11 for details.  

Table 10 
 
Production Correlations: Word 
 ____r____ ____p____ 

 
# Tx and Target 

Score 
0.23 p>.05 

 
% Absences and 

Target Score 
 

-.08 
 

 
p>.05 

 
   

# Tx and Control 
Score 

 

.43 
 

p>.05 
 

% Absences and 
Control Score 

-.35 
 

p>.05 
 

 

Table 11 
 
Production Correlations: Sentence 
 ___r____ ____p____ 

 
# Tx and Target 

Score 
 

0.52 p < .05 

% Absences and 
Target Score 

 

0.49 
 

p >.05 
 

 
 

  

# Tx and Control 
Score 

 

0.59 
 

p < .05 
 

% Absences and 
Control Score 

0.57 
 

p < .05 
 

 

4.4.1 Overall Treatment Effects 
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 Table 12 contains the correlations for all treatments combined for production.  

Table 12 
 
Production Correlations: All Treatment 
 ____r____ ____p_____ 

 
# Tx and Target 

Score 
 

.43 p < .05 

% Absences and 
Target Score 

 

-.40 
 

p < .05 

 
 

  

# Tx and Control 
Score 

 

.51 
 

p < .05 

% Absences and 
Control Score 

-.49 
 

p < .05 

 

4.5 Perception Task Correlations 

For the low-complexity condition, there were no significant correlations related to 

treatment days or absences.  However, both of these factors were significantly correlated 

with the control condition for the high-complexity condition.  Please see Tables 13 and 

14 for details.  

Table 13 
 
Perception Correlations: Word 
 ____r____ ____p____ 

 
# Tx and Target 

Score 
 

-0.50 p > .05 

% Absences and 
Target Score 

 

0.54 
 

p > .05 
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# Tx and Control 
Score 

 

0.28 p > .05 

% Absences and 
Control Score 

-.25 
 

p > .05 

 
 
 
Table 14 
  
Perception Correlations: Sentence 
 ___r____ ____p____ 

 
# Tx and Target 

Score 
 

0.37 p > .05 

% Absences and 
Target Score 

 

0.32 
 

p > .05 

 
 

  

# Tx and Control 
Score 

 

0.52 
 

p < .05 

% Absences and 
Control Score 

-.50 
 

p < .05 

 

4.5.1 Overall Treatment Effects 

 Table 15 contains the correlations for all treatments combined.  

 
Table 15 
 
Perception Correlations: All Treatment 
 ____r____ ____p____ 

 
# Tx and Target 

Score 
 

0.44 p < .05 

% Absences and 
Target Score 

 

-.44 
 

p < .05 
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# Tx and Control 
Score 

 

.41 
 

p < .05 

% Absences and 
Control Score 

-.42 
 

p < .05 

  



 81 

CHAPTER 5 

DISCUSSION AND CONCLUSION 

5.1 General Purpose of the Study and Preliminary Implications 

 The general purpose of this study was to determine if an intervention based on 

principles of learning theory would improve the spelling and word recognition skills of 

refugee learners who had emergent literacy skills in English. We tested the effect of high 

visual variability (treatment) and low visual variability (in-class learning) on learners’ 

ability to correctly spell and recognize ten words from the curriculum. Within these 

treatments, the effects of high linguistic complexity were also compared to low linguistic 

complexity on the same outcome measures. How often students received treatment and 

their absence rate were recorded in order to document the speed at which students learned 

and to determine whether dosage or attendance was correlated with outcome measures. 

This is the first study to document orthographic word form learning in refugees and how 

much treatment is provided in order for them to learn it.  

5.2 Variability and Learning 

 The first research question of this study was, “Does high variability in the input 

help refugees to correctly recognize and produce vocabulary words taught in their ESL 

classes better than low variability input?”. For production, we found that high variability 

does generally promote more learning than what students experience in the classroom.  d’ 

scores for treated words were higher than d’ scores for control words in the production 

task. This is stupefying given that treatment lasted only three minutes of a 120-minute 

class period. This is a huge time savings for learners and indicates that perhaps early 

literacy and L2 development might not have to take as long as has been lamented in the 
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literature.  

 Somewhat surprisingly, sentence-level stimuli did not produce significantly higher 

d’ scores in production compared to those from regular, in-class learning. This suggests 

that while variability matters for learning, its effects might be overwhelmed by too much 

complexity. Instead, it ought to be coupled with the right amount of linguistic 

complexity, which will be explored in a later section of this chapter.  

 Word-level stimuli produced statistically significantly higher d’ scores for 

perception than did regular in-class learning. This indicates that stimuli that have low 

linguistic complexity but high visual variability promote the perception of words among 

low literate refugees. However, the results for perception are less straightforward when it 

comes to high variability, high complexity stimuli.  High-variability stimuli produced 

statistically higher d’ scores than did low complexity stimuli but only for one class. No 

significant advantage arose in word perception among participants who were treated 

using high variability, high complexity stimuli in the other two classes. It appears that 

complexity somewhat mediates the effects of variability on performance. The effects of 

high visual variability alone are not robust in the face of complexity that is too 

challenging for participants. Therefore, stimuli must be coupled with a level of 

complexity that learners are sufficiently familiar with.  

 What are we to make of the differences between classes? In perception, high 

complexity treatment produced higher d’ scores than the control condition in Class 1. 

Although the d’ scores for the sentence-level treatment were not significantly higher in 

either Class 3 or Class 5, there was a trend towards a treatment effect (p= .12 in Class 3 

and p= .07 in Class 5). This suggests that the lack of positive treatment effect in 
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perception might not be so much related to a lack of effect so much as a lack of power, 

especially considering this was not the case for production in which all class treatment 

scores were combined. Had differences not arisen between the classes for perception 

scores after high complexity stimuli, these task differences might not have become 

apparent when classes were combined, as was the case in production. 

 We might also gain some insight into the lack of a positive treatment effect by 

examining the task. Tests were scored to show only if the participant circled the correct 

word or not. Participants had a 25% chance of getting the answer right. As the study 

progressed, they could have stopped circling words only in one position and started 

demonstrating more consistency in the foil they chose. Participants could have started to 

choose a foil that resembled their MOR. These MORs, however, might be developing 

still and in flux. On the other hand, if participants chose the same foil consistently, this 

would indicate that the MOR is fairly stable but subject to perception difficulties and that 

participants map what they hear onto what they themselves would produce based on L1 

phonological mappings. A granular approach to studying the data would reveal which 

option(s) participants chose, would track these choices over time, and would be able to 

identify changes in answering patterns that a holistic approach is unable to identify. Thus, 

even though the d’ scores were not significantly different than the control condition, 

participants might have been building their MORs. A more granular approach might help 

reveal if participants were actually progress in their learning in these two classes.  

 Another potential explanation for the difference in performance between classes 

could be because of teacher differences. Perhaps the instructor in Class 1 used activities 

that helped learners recognize vocabulary more often and drew attention to the correct 
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word form. Perhaps this instructor had participants read more and allowed learners to 

develop more stable MORs. However, this seems unlikely given that class differences did 

not arise in production or in word perception for low complexity stimuli.  These students 

were in the exact same control environment. If teacher differences were at play, one 

would have expected to see these differences in both production and perception for high 

variability stimuli.  

 Cumulative intervention intensity was much less for either treatment type compared 

to classroom learning. A student who missed 75% of classes who consented at the 

beginning the study would have had 1,140 minutes of classroom treatment for English 

compared to 27 minutes in the low complexity treatment or 67.5 minutes in the high 

complexity treatment condition. Because not all class time was devoted to learning only 

these 10 words, it is not possible to know how much time learners spent learning these 

words in class. As the results above clearly show, variability alone is not the only factor 

contributing to success, or the lack thereof.  

5.3 Complexity: The Goldilocks Effect 

 Responding to Research Question 2, namely: how much complexity is too much?, 

it appears that there could be a Goldilocks effect. The ideal temperature has yet to be 

discovered for our treatment porridge and will require more investigation.  This effect 

manifests itself in a straightforward manner when it comes to production.   

Word-level stimuli produced statistically higher d’ scores for production and for 

perception than did regular in-class learning. This indicates that stimuli that have low 

linguistic complexity but high visual variability promote the production and perception of 

words among low literate refugees. Given how rapid learning was in terms of cumulative 
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frequency dose compared to growth in the control condition, it appears that these stimuli 

allow learners to tap into implicit language learning processes and boost their abilities to 

develop stable representations for word production. Learners in these conditions were 

able to develop stable MORs demonstrated by their ability to resist a foil. They have 

begun to overcome the difficulties many novice readers face when first developing 

MORs for words, namely the stage of flux in which several forms of a word can appear to 

be correct to a learner (Castles, Davis, Cavalot, & Forster, 2007; Castles & Nation 2006; 

2008; Holmes & Davis, 2002). 

Surprisingly, no difference emerged between words treated with high complexity 

stimuli and those learned in class with the exception of one class for perception. While at 

first glance this might seem as though the high complexity stimuli did not accomplish the 

goal of promoting learning, learning that was on par with classroom learning did occur. 

Perhaps these results are due only to classroom learning. It appears that highly complex 

stimuli do not allow learners to tap into implicit language learning processes that permit 

rapid learning but instead may tap into repetition, which promotes some learning (Plante 

et al., 2014), but not as much as implicit learning. What is not known is if there is 

something between sentence-level and word level stimuli that is more effective for 

teaching words.   

 Why is it that in most cases, the high complexity stimuli do not produce d’ scores 

that are significantly larger than control conditions? This could be because the high 

complexity stimuli overwhelm learners who might not have sufficient familiarity (Lany 

& Gómez, 2008; Lany, Gómez, & Gerken, 2007) with English syntax, vocabulary, and/or 

orthography to use highly complex stimuli to bootstrap their learning. Despite starting the 
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study without much knowledge of letters or the alphabet, it is quite possible that low 

complexity stimuli may have promoted learning because learners developed sufficient 

familiarity with letters and words over the course of the study.  Low complexity stimuli 

have sufficient visual variability to keep participants from learning an individual item that 

would prevent them from generalizing, but not too much complexity that learners are too 

overwhelmed to learn. It would be interesting to investigate what differences might 

emerge in how long before learning starts in those learners with no prior literacy, some 

prior literacy, and at least an intermediate level of education to identify any possible 

differences in word form learning. Future research should also follow the lead of 

Torkildsen et al. (2013) to determine first which collocations refugees are familiar with 

and secondly if presenting refugees with these familiar collocations in stimuli would 

provide a greater benefit to learning than presenting stimuli that are low in linguistic 

complexity. Is there another level of linguistic complexity in between high and low that is 

“just right” and neither too much nor too little for learners as has been postulated 

throughout this paper?  

 Complexity is not as neatly understood as variability. It seems to come in too much 

(high), and perhaps just quite right (low) temperatures judging by the differences in d’. 

This is intriguing, especially considering the number of doses for those in each condition 

was almost identical despite cumulative intervention intensity being longer for those in 

the high complexity treatment (and unknown for each of the words in the classroom 

learning condition). Given an equivalent level of variability, highly complex stimuli do 

not produce d’ scores that are as large as those produced by low complexity stimuli. 

Future research should compare the dose form and the cumulative dose frequency for in-
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class learning to differing cumulative dose frequencies for treatment. Would more time 

with the stimuli improve the outcome? Is there a more efficient way to introduce the 

vocabulary? Would it be of greater benefit to reduce the time the learners see words on 

the screen, basically disallowing any explicit learning, to force them to tap into the 

implicit learning paradigm?  These are all questions for future research.  

5.4 Factors Related to Learning  

 Surprisingly, neither the attendance rate nor the number of treatments was related to 

either target or control words produced for those in the low complexity condition. 

Learning theory presumes that learning should happen rapidly, which might explain a 

lack of correlation between time and outcome.  However, this explanation is not 

satisfactory given that most learners did not fully learn all of their targets, despite 

multiple doses of the intervention.  Word treatment and word control were significantly 

correlated to each other in the low complexity condition (r=.64). Potentially, learners 

were able to bootstrap some their learning of control words onto the learning they had 

received from treatment. Again, though, the lack of complete success learning the target 

words undermines this hypothesis. Because results are not correlated with these factors 

traditionally believed to be part of learning, we can surmise that we might need to 

approach treatment with this population without the usual assumptions.  This raises the 

question of why normal assumptions of what contributes to learning was not correlated to 

production in the low complexity condition.  

 One might expect to see evidence for some implicit learning in the low complexity 

production condition if one adopted a granular approach to the data analysis, which is 

beyond the scope of this paper. Such an approach would examine the different learning 
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styles of participants to determine when learning occurred and what kind of learning 

occurred. In implicit learning, one would expect to see sudden, stable gains in learning 

whereas learning that makes use of repetition would show steady progress over time. It is 

possible that some learners in this condition were able to make use of implicit learning 

but because of factors outside of the control of the study, not all earners in this condition 

did. If we could find differences in learning styles in future examination of this data, then 

it could help to explain the lack of correlations with factors traditionally associated with 

language learning.  

 In contrast, both attendance rate and number of treatments were strongly correlated 

with d’ scores for target and control words produced in the high complexity condition. 

This is less surprising, given that there was no difference in d’ scores between these 

conditions, meaning that there was no evidence for implicit learning. It is very likely 

participants required more repetition to make use of the information they saw presented 

in high complexity stimuli. Here, the number of doses and attendance rate should be 

almost, if not, identical and can act as proxies for each other. The more treatments a 

person has, the more repetition he or she has during the course of the study, and the 

higher the d’ score at the end. However, recall that these d’ scores were generally fairly 

low.  So, while this explanation makes sense, it does not support the idea of a robust 

intervention.  Regardless, this relation will need to be verified in future research.  

 The results of the correlations were straightforward for perception in all conditions: 

neither the target nor treatment words were significantly correlated with attendance or 

percentage of sessions missed in either the high or low complexity condition. Overall, 

these data suggest that factors other than attendance and the number of treatments 
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participants received are related to gains in performance. Why is this? Potentially, issues 

like prevalence of PTSD, number of years spent in a refugee camp, learning disabilities, 

number of years of previous education, age, literacy ability in an L1, and untold countless 

others could be related to gains in learning.  These factors need to be examined to see if 

they are correlated, and if so, how much variance do each of these factors contribute? 

Future research should attempt to identify these various other factors despite the inherent 

difficulty of such a task.  

 Additionally, one wonders if this condition promoted any implicit learning among 

participants and then should attempt to tease out the differences between these 

individuals and others in the condition. As in the low complexity condition, if implicit 

learning is occurring, one should see a sudden spike in ability to perceive words. This 

should be examined with orthographic transparency and letter length to determine what if 

any influence these factors had on participants’ ability to perceive words. One might also 

expect to see variable performance or no learning in those participants for whom 

treatment will not produce implicit learning. Better understanding why these learning 

patterns exist and the circumstances that would lead to them could help better explain 

why the correlations explained so little of the data when it comes to perception.  

 Future research should investigate how many doses were necessary before learning 

happened and what kind of learning each condition promoted. Did learners produce and 

perceive new words gradually, were they sporadic, or were they variable? Results from 

these studies would begin to help answer the question of how much variability and 

linguistic complexity might be ideal for these learners. Does one type of treatment 

produce a learning trajectory that is gradual while another produces one that is variable 
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and hard to determine when, if at all, learning is happening. Coupled with correlations on 

performance based on learner backgrounds, this could allow for more individualized 

treatment plans that better fit a learner’s previous language experiences. 

5.5 Implications  

 These data represent the first known documentation of the general amount of time it 

takes emergent readers to acquire 10 sight words both for production and recognition. 

Ten weeks is simply not enough time to learn ten words for most refugees, even with 

special intervention. Perhaps unsurprisingly, given the lamentations in the literature about 

the slow process of learning for this population, most learners did not reach ceiling level 

performance on word production or perception despite up to 10 continuous weeks of 

instruction. Only a handful of students (N = 3 in production of target words; N=2 for 

perception of target words and N =3 for perception of control words) consistently reached 

ceiling levels for either production or perception for either treatment or control words.  

This is despite receiving as many as 30 doses (90-minute cumulative dose intensity) for 

the target words and 30 doses for the control words (225 minute cumulative dose 

intensity). Only one participant (010403) reached ceiling on both the production and the 

perception tasks for all words (after 51 minutes of treatment and 1989 minutes of 

classroom time).  

 While these numbers might seem quite low, it is pleasing to note how effective 

treatment generally was and the amount of time it took compared to regular in-class 

learning. It provides evidence to support the claims made by others (e.g., Bigelow & 

Schwarz, 2010; Bigelow & Vinogradov, 2011; Shaughnessy, 2006) that teaching 

emergent readers requires more time than one anticipates and demonstrates just how 
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much time the learning of only the orthographic form can take. It tangibly demonstrates 

the difficulties learners have in producing and perceiving the correct orthographic form. 

Although there was a clear benefit to using stimuli designed according to principles of 

learning theory, relatively few learners were able to overcome the myriad of barriers to 

becoming print literate as indicated by the low number of learners reaching ceiling. This 

is likely due to the many other individual differences present in refugee immigrant 

learners. Many of these factors will need to be examined in future work as this study did 

not have the resources to collect demographic questionnaires on all participants.    

 This study does have some profound teaching implications. Pairing low complexity 

stimuli with a single speaker is something instructors could easily incorporate into the 

classroom to help learners latch onto the visual word form of new vocabulary and would 

help push learners to expand their production and perception skills faster than what has 

been typically observed in the classroom. It may be that by pairing these presentations 

with in-class semantic building activities could help learners create an even more stable 

MOR and perhaps even greatly facilitate print literacy acquisition. The technology is 

simple, and the most tedious part is recording and pairing the visual recording with the 

slides. Such a simple fix could potentially lead to greater learning gains over the course 

of a regular teaching session and begin to help teachers address the problem of 

inadequate time to prepare students for the real-world challenges they face.  

 These data may be shocking, especially to those accustomed to teaching literate 

second language learners. To have so few reach ceiling performance on what at first 

glance appears to be a small number of very commonplace words after both treatment 

and attending class is unheard of in most literature on second language learners. 
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However, one must recall these learners are not just learning new vocabulary words. 

They are learning how to represent language in two dimensions (Gombert, 1994; 

Lindberg, 2003; Olson, 2002), developing phonemic awareness (Loureiro et al., 2003; 

Morais, Alegria, & Content, 1987; Morais, Kolinsky, Alegria, & Scliar-Cabral, 1998) for 

sounds they may or may not be able to discriminate between (Guion, Flege, Akahane-

Yamada, & Pruitt, 2000; Ota, Hartsuiker, & Haywood, 2008).  

 Participants are having to overcome many of the above-listed barriers to learning 

while adjusting to life in a new culture, often while facing the stress of seeking 

employment. To only focus on how many words students have learned how to produce 

and perceive is to gloss over all of these challenges they must contend with concomitant 

with learning vocabulary words for which they may have no schemata. This raises the 

question of the role of semantics in word form learning. The experimental task used here 

was intentionally artificial and purposely devoid of semantics to help learners focus on 

form. Would the addition of semantics aid them in learning orthography, or would this 

add an extra burden to their cognitive load and function in a negative way, like high 

complexity did?  

 Another question is whether or not there are other ways to manipulate the 

complexity and variability of input to students to promote even faster, sustained learning 

among students. Because accessing the phonology of a new language is predicted to be 

very difficult, additional phonological cues could be explored. Talker variability has been 

explored among other learners (Kraljic, Samuel, & Brennan, 2008; Rost, & McMurry, 

2009), but, to what extent could having multiple speakers help or hinder this population 

to better learn the orthographic form? Future research should investigate the impacts of 
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talker variability on word production and perception and compare that to effects of 

variability and linguistic complexity and. 

 While the above questions focus on the learning theory aspect of the design, clearly 

our learners were not responding as quickly as predicted. Although it will prove difficult 

to find qualified interpreters and translators, more work needs to be done to examine the 

various factors related to learning in this population to help explain why learning 

progresses so slowly. How well does previous schooling correlate with gains in 

proficiency? How often are students able to engage with the target language outside of 

class? Is age a factor when it comes to learning alphabetic print literacy for the first time? 

How many students struggle with PTSD, and what role might this play in this 

population? Do any struggle with the impact of learning disorders? If so, how can those 

be diagnosed and treated in this population?  

 Additionally, these data might corroborate findings that in early literacy 

development in children, internal representations of words are rather fluid (Castles, 

Davis, Cavalot, & Forster, 2007; Castles & Nation 2006; Castles & Nation, 2008; 

Holmes & Davis, 2002). More progress might have been observed had this study 

examined changes at a granular rather than wholistic level. Through such an analysis of 

what students were producing or perceiving, one might expect to see L1 influences on 

phonology (e.g., producing “ciri” in place of “city”) from students who speak a language 

that does not possess that flap. For example, participants might confuse birth and bus, 

which have similar phonological frequency values and might sound identical to students 

who are unable to discriminate between these phonemes. More analysis will need to be 

done to see what participants produced and perceived at a granular level.  
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 Future work stemming from the research in this dissertation will individually 

examine word production and perception. Did students produce and perceive something 

close to the target form that may have been colored by their L1s? Did they understand the 

task at all stages of the study? What types of granular level improvement did participants 

show? Were they consistent in the errors they made? Such insights can provide 

invaluable insights into how print literacy develops over time and allow researchers 

another avenue to explore theories of reading development to begin to tease apart age- 

and literacy-related changes to language processing in learners.  

5.6 Limitations 

 This study was limited in its ability to investigate individual factors associated with 

gains in performance. The research team did not have HIPPA-trained and CITI certified 

interpreters to help with the study, so we faced many barriers to collecting data about 

students to help explain the effects observed in this experiment. We were limited to those 

students who could speak English, French, Spanish, Arabic, Kinyarwanda, Kirundi, and 

Kiswahili. These last three languages were able to be included in the study thanks to 

participants who were multilingual and who were able to act as interpreters in the 

classroom themselves. Although a demographic questionnaire was created and translated 

into Kinyarwanda and Arabic, it could only be administered to about half of the 

participants in the study. Administration required having an individual present in the 

classroom who could read in that language and having two research assistants, one to run 

the study and one to assist in the collection of demographic questionnaires. It also hinged 

on the attendance of the readers, and given the attendance rates listed in Table 7 in 

Chapter 4, most students had very sporadic attendance. Therefore, this study was only 
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able to examine how attendance and number of treatments are related to gains in 

performance.  

 Because questionnaires were not completed for all participants, it is impossible to 

even give basic descriptive statistics, such as average age, amount of schooling attended, 

number of languages spoken, or even perceived level of familiarity with the target 

language or computer. This limits one’s ability explain what other variables might 

account for the differences observed between these groups in the study. For example, 

there is nothing to explain why some participants showed almost no learning during the 

entire course of the study. Do they share characteristics different from those participants 

who successfully learned? It is possible that due to random assignment, those in one 

condition had more education than another and benefitted more. Without any data beyond 

attendance rates and number of treatments, it is impossible to definitively answer why 

were there differences between the groups. 

 Because this was an in-class learning treatment, there was limited control over 

features such as background noise and activities that may distract the learners. However, 

the experiment was conducted in a natural learning environment, which hopefully 

increases the generalizability of these results. Levels of trauma or learning ability were 

not controlled for, which may have negatively impacted the data, making learning appear 

to happen slower than it would in a typical population. Alternatively, this may be typical 

for refugee classrooms.  However, without documentation, the role of trauma or inherent 

learning ability are unknown. Although our treatment and testing days remained constant 

throughout the study, we unable to control for holidays and sporadic attendance in 

students. This may certainly have diminished the effectiveness of treatment, although the 
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correlations suggest that this is not the case.  However, perhaps a larger dose would be 

necessary for a relationship to emerge.  

5.7 Conclusions and Future Directions  

 As the first study of word learning in the refugee population, these results 

effectively demonstrate the applicability of principles of learning theory to help low 

literate refugees develop mental orthographic representations. It highlights the slow, 

laborious process of learning to become print literate, and is the first study to provide 

specific information about the amount of time spent studying and how many word forms 

participants were able to learn. It might pave the way for more insights into early literacy 

acquisition with data that is yet to be analyzed about what learners produced and 

perceived.  

If low complexity stimuli do prove to be the best fit for helping low literate 

learners develop mental orthographic images of new words, it could be a great boon to 

classroom instruction. Pedagogically, this level of complexity and variability is rather 

simple, if time intensive, for instructors to implement in their classrooms. They would 

need to choose a handful of words they would like for their students to learn how to spell, 

create a Powerpoint presentation that included each word on 24 different slides, in 

different sizes, colors, locations, and fonts, and then pair each presentation of the word 

with an audio recording of themselves speaking it. What is not known is how effective 

this would be as a classroom activity or how it would pair with other activities. Would it 

be best to do this type of learning intervention at the beginning of class, in the middle, or 

at the end? Is it better to use this to teach orthography first and then phonology and 

semantics, or to present phonology, written form, and then semantics? How many such 
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lessons would students need to demonstrate lasting gains? The techniques used in this 

study seem to be easily translated into classroom activities. Are teachers able to feasibly 

implement principles of learning theory in the classroom? What would teacher 

preparation look like? How could teachers combine them with other activities to promote 

optimal learning, especially given the time constraints imposed on learners by the act of 

resettlement?  Future research should systematically investigate the answers to these 

questions. 

It is extremely important that future research take a socially just approach 

(Woods, 2009) to studying refugees and to recognize the obstacles facing these learners. 

While all research done with and for this population is crucial, it is vital that early studies 

take into consideration the limited time frame many refugees face before needing to seek 

employment and design studies that investigate maximum benefit to language learning 

within such a narrow timeframe for acquisition. Studies involving Learning Theory seem 

poised to help in this area given that treatments required anywhere from 3 to 8 minutes at 

a time and produced better learning for trained words than in-class approaches to 

teaching. They must seek to inform students literacy development first and theories of 

second language acquisition secondly so as not to take advantage of an at-risk population. 

They must also seek to give a voice and a place to marginalized learners so that our 

theories of language and learning are able to transcend the academic world and help 

inform the rest of the world. 
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APPENDIX 
 

Sample Perception Test Hard Copy 

Circle the correct word.  
 
1. babi   bebi   baby    beyby 

 

2. burth   birth   birrth   berth 

  

3. name   naim   naym   naime 

 

4. countri  kuntri  country  kountri 

 

5. phone  fone   foun    phonne 

 

6.  eddress  addrecc  addres   address 

  

7. wik   week   weac   uieek 

8. cite   city   sity    siti 

 

9.  buss   bus   bos   buz 
 

10.  jobb   jab   job   gob 
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Graphs and d’ for perception: High Complexity 
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Graphs and d’ for perception: Low Complexity 
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Graphs and d’ for Production: High Complexity 
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Graphs and d’ for Production: Low Complexity 
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Correctly Produced Target Words in High Variability, High Linguistic Complexity 
Conditions 
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Correctly Produced Target Words in High Variability, Low Linguistic Complexity 
Conditions 
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Correctly Perceived Target Words in High Variability, High Linguistic Complexity Conditions 
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Correctly Perceived Target Words in High Variability, Low Linguistic Complexity Conditions 
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Sample Stimuli: Low Complexity 
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Sample Stimuli: High Complexity  
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Sample Production Test 
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Sample Perception Test  
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