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Abstract:

This study describes the use of iPad and SMARTBoard technologies in a kindergarten classroom 
with a dual language program (English and Spanish) to support the development of pre-reading 
skills in 30 students identified as “at-risk” (lagging or behind academically). After the initial 
evaluation and selection of the sample group, an intervention was carried out during 4 weeks that
consisted in working on letter identification, naming speed, and uses and functions of reading, as 
part of the metalinguistic awareness of children in this age group.  The study concluded that the 
use of SMARTBoard and iPad may improve pre-reading skills such as identifying letters, naming
speed, and metalinguistic awareness in kindergarteners, with no clear difference between English
and Spanish native speakers. However, it was found that gender, as well as other external factors,
may have an effect in the literacy acquisition process.
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Introduction

Teachers and students face many challenges and recently the tools and resources 

available to transform such challenges into learning situations and achieve better educational 

quality are largely supplied by Information and Communication Technologies (ICTs).

Today it has been recognized that this type of technological resources may effectively 

help improve student performance in the classroom, and ultimately education quality, an issue 

that concerns both society and governments around the world.  However, discussions are still 

going around regarding how, when, and why use technology in the classroom.

Among the many types of technological resources available for education, interactive 

technology devices, such as iPad and SMARTBoard, provide students with innovative and 

engaging activities that allow a more meaningful learning experience and promote the 

development of skills such as creativity, teamwork, curiosity, and independence. This study 

explored the use of these devices for the development of pre-reading skills, and for the 

assessment and tracking of student progress during such process.

Literature Review

Student Performance 

Jiménez (cited by Edel, 2003) defines student performance as the level of knowledge that

a student demonstrates about a specific area or subject, considering the age and the school level 

that they attend. However, according to Edel (2003), the conceptualization of this term is 

complex and depends on internal and external factors. For the purpose of this study, 

consideration was given to the fact that the student performance not only depends on the work 

and educational actions that take place within the classroom, but also on external elements 



surrounding the student, such as type and location of household, family dynamics, and their 

socioeconomic status.

As suggested by Coleman (1966) and other authors, factors outside the school can be a 

major cause of low academic performance. External factors such as poverty (Barry, 2005; 

Brooks-Gunn & Duncan, 1997); parents’ education level (Kakkinen, Kirjavainen & Uusitalo, 

2003); low participation in academic activities (Lee & Bowen, 2006); and ethnicity of students 

(Bali & Alvarez, 2004; Ogbu, 1987) are the main causes associated with low academic 

performance.

As for the internal factors that affect student performance, one key element is the quality 

and effectiveness of teachers (Hanushek & Rivkin, 2006); however, it does not guarantee high 

student performance, so it is necessary to invest in incentives for students and teachers as well as 

in systems for tracking and assessing academic performance (Schmelkes, 2005).

Use of Educational Technology

Schools have gradually been incorporating technological tools that have modified 

educational spaces and teaching-learning processes directly and indirectly (Biancarosa & 

Griffiths, 2012; Cviko, McKenney & Voogt, 2012; Hansen, 2008). In the field of research, 

however, the challenge continues and the question that studies are still trying to answer is how to

effectively integrate technological resources to support teaching and learning (Liu, Moore, 

Graham & Lee, 2002).

From 1985 to 1995 Apple conducted a study called Classrooms of Tomorrow (ACOT, for

its acronym in English) that involved public schools, universities, and research agencies, and that

studied how the daily use of technology by teachers and students may change the teaching and 

learning experience. This study identified effective models for teaching and learning through 



interactive technology, promoting the professional development of teachers and spreading 

innovation.

Camacho & González (2008) mention that incorporating digital technology in the 

kindergarten classroom requires a thoughtful, intentional, and directed process to allow an 

educational interaction where children can search, explore, question, create, and investigate. The 

Center for Applied Special Technology (CAST) in Wakefield, Massachusetts, has dedicated its 

efforts to create better learning experiences for students from kindergarten through second grade.

The Universal Design for Learning sets principles to facilitate equal and productive learning 

experiences for all students by providing multiple methods of representation and expression, and 

ensuring participation for all students (CAST, 2014).

SMARTBoards and iPads are technological resources that have been easily adapted to the

demands of teachers and students in the kindergarten classroom and that are now widely used 

(Brown & Harmon, 2013).  However, there are still some issues and many challenges that lie 

ahead to optimize and maximize their use in different settings.

The term interactivity in the context of using this type of technology is used to "describe 

both the technical interactivity of the board as an interface between the user and the computer, 

and the pedagogical interactivity as a teaching strategy" (Smith, Higgins, Wall & Miller, 2005). 

The iPad and the SMARTBoard are devices considered as interactive technology, both share 

characteristics by which both have found a place in kindergarten classrooms, and therefore, 

teachers are more open to explore their uses and advantages.

Pre-Reading Skills

The term pre-reading skills refers to the readiness predictors that a student should display,

and that by being trained at, may lead to a significant improvement in reading (Sellés, 2006).



Sellés & Martínez (2008), in their study on the evaluation of the predictors and 

facilitators of reading, define the main psychological constructs that are incorporated in 

assessments to measure reading ability in English and Spanish and that are considered predictors 

or the most important skills in the process of reading acquisition in kindergarten. These are: a) 

phonological awareness, which relates to the ability of identifying letters, syllables, and words as

units of a language; b) letter identification; c) naming speed; d) awareness about the use of 

reading; and e) functionality and metalinguistic awareness, which refers to the knowledge about 

the units that compose the written language, such as letters, words, and phrases (González, 

López, Cuetos & Lopez, 2009).

Recent Studies on the Use of Interactive Technology in Kindergarten Students

Many studies have been conducted to analyze and document the use and impact of 

technology in student learning and performance in kindergarten. Such studies basically fall into 

two categories: those based on recent literature reviews (Biancarosa & Griffiths, 2012; Burnett, 

2009; Haertel & Means, 2000; Liu, et. al., 2002; Moody, 2010; Powell, 2013), and those that 

document interventions with some kind of interactive technology to achieve specific purposes, 

such as the successful intervention of academically at-risk children (Brown & Harmon, 2013; 

Cubelic & Larwin , 2013; Cviko, et. al., 2012; Hansen, 2008; Tovar, Hansen & Puckett, 2011).

One the most relevant studies is the one from Kennewell, et. al (2008) who performed an 

analysis on the use of interactive technology and its relation to the implementation of interactive 

teaching. They proposed two main concepts, technical and pedagogical interactivity, and a 

discussion around the relationship between them.

Hansen (2008) conducted a study designed to measure the context and type of 

technologies that have been integrated into the teaching of reading and writing in second graders.



Through observations and interviews, the study concluded that students still interact with 

traditional printed books and participate in reading and writing traditional learning activities. 

Finally, Cviko, et. al (2012) presented a study implemented in the kindergarten 

classrooms in Netherlands. This study examined the integration of technology within a 

curriculum called PictoPal. Findings suggest that the increased use of technology relate to a 

teaching and learning development approach, positive attitudes toward technology-based 

innovations, and positive perceptions about supporting work situations under pressure.

Material and Methods

The study reported in this article had a quantitative pre-experimental design and aimed to 

find an answer to the following research question: Does the use of iPads and SmartBoards help 

in the development of pre-reading skills in kindergarten students identified as at-risk (lagging or 

behind academically)?

The study involved one group of kindergarten students from a North Carolina Elementary

School in the United States. This group of students was enrolled in a Dual Language (English- 

Spanish) Program. The total population consisted of 48 students between 5-7 years old. 

For purposes of student assessment and progress tracking, the study used the Fluency in 

Naming Letters (FNL) scale developed by Roland Good and Ruth Kaminski from the Oregon 

University, which identifies the number of letters a child can identify in one minute, and the Text 

Reading Comprehension (TRC) scale, which measures the child’s awareness of the basic units 

that make up written language.

A diagnostic assessment of the 48 students was conducted, resulting in a final sample of 

30 at-risk or lagging students who met at least one of the two selection criteria considered: FNL, 



the student recognized five or less letters of the alphabet in a minute, and/or TRC, the student 

was far behind in the metalinguistic awareness area. There were 15 girls and 15 boys in the final 

sample. Sixteen of these students were Spanish native speakers and 14 were English native 

speakers. 

An intervention was carried out for 4 weeks with the sample group, using SmartBoards 

and iPads as the main educational tool. The intervention consisted in practicing the FNL and 

TRC skills, such as letter identification, naming speed, and metalinguistic awareness. During 

these four weeks student progress was assessed and tracked using the same scales (FNL and 

TRC) through the mCLASS tool.

At the end of the intervention, collected data was analyzed with Excel to quantify student 

progress and identify the pre-reading skills in which students demonstrated the most 

improvement. 

Results

Since native language became an important variable during data analysis, the results 

shown in the following tables are classified into two subgroups from the same sample: the 

subgroup of students with English as their native language, and the subgroup of students with 

Spanish as their native language.  Each of these subgroups is also analyzed according to the 

participants’ gender.

Table 1 below summarizes the results of the initial (diagnostic) assessment, prior to the 

intervention. It shows that there were a larger number of students who became part of the 

research sample because they met the TRC criteria comparing to those that met the FNL criteria. 

This means that metalinguistic awareness appears to be more difficult at the beginning of the 



school year as compared to phonological awareness, letter identification, and naming speed.

Table 1 
Percentage of students who met the FNL and TRC criteria according to their native language

Meet FNL criteria  Meet TRC criteria

Language Frequency Percentage
Languag
e Frequency Percentage

Spanish 9 47% Spanish 15 54%

English 10 53% English 13 46%

Total 19 100%  Total 28 100%

When analyzing the data according to the native language variable, the representation of 

both subgroups was similar for both FNL and TRC. This means that at the beginning of the 

school year, both groups, English and Spanish native speakers, may struggle the same in 

identifying letters and recognizing the units of written language and their uses. To this regard, it 

is possible to assert that native language may not be considered a determining factor of success 

in the future reading process at the beginning of the year school. 

Nineteen of the 30 students met the FNL criterion in the diagnostic assessment. These 

students recognized an average of 3 letters per minute. Since letter identification and naming 

speed as part of the phonological awareness are predictors that largely determine the success of 

students in the future reading process, we may consider that a student who recognizes less than 5 

letters in a minute quite possibly will also show difficulty in developing other early literacy 

skills, making FNL an important skill to practice and train with more intensity at the beginning 

of the school year. After the period of 4 weeks of intervention using SmartBoard and iPad, this 

group of students significantly increased the number of identified letters to an average of 15 

letters per minute.



Seventy one percent of the students with better scores in letter identification were English

native speakers. This finding is contrary to expectations considering that in the particular 

kindergarten where the intervention took place, the process of early literacy is taught in Spanish, 

so it may be thought that students with Spanish as their first language would have a better 

performance. One possible explanation is that most of the English-speaking students recognized 

most of the letters in the alphabet and could name them in English, so that they just needed to 

learn the name of the letters and their sounds in Spanish. Also, Spanish-speaking students usually

start the school year with little to none prior knowledge about the alphabet. 

In regards to TRC, data showed that 28 out of the 30 students met this criterion. Similarly

to FNL, these skills were practiced during the same period of 4 weeks of intervention using the 

same kind of devices, Smartboard and iPads. The primary objective of the intervention was to 

bring students reading-readiness level from “Print Concepts” to “Reading Behaviors” according 

to the classification proposed by the mCLASS tool used in kindergarten at beginning of the 

school year.

The same instrument used in the diagnostic test was applied to assess student progress 

after 2 and 4 weeks of intervention. Table 2 below summarizes the results from these two 

assessments.

Table 2 
Distribution of results by gender and native language after 2 and 4 weeks of intervention



Gender 
Native

Language 
Number of

students 2-Weeks Progress 

Achieved RB
reading level

(after 4 weeks)

Girls Spanish 8 7 7

Boys Spanish 6 4 4

Girls English 7 5 4

Boys English 7 3 7

Total 28 19 22

Nineteen out of 28 students showed progress in TRC with only 2 weeks of intervention. 

The subgroup of boys with Spanish and English as native language exceeds the number of girls 

that showed progress. At the end of the 4 weeks of intervention, 22 children reached the desired 

level of reading-readiness, which means an increase in the initiation skills related to reading and 

metalinguistic awareness and use of reading functions. Students with greater improvement in this

TRC criterion were the English-speaking boys, with all of them reaching the desired level, while 

Spanish-speaking boys showed the lowest percentage of achievement.

Discussion

Based on the results of this study we can assert that it is possible to consider interactive 

technologies, such as SmartBoard and iPad, as effective tools to support the development of pre-

reading skills in kindergarten in a more interactive and innovative way. However, it is important 

that teachers are knowledgeable and proficient in the use of these tools and in the planning and 

development of sound educational and assessment practices based on pedagogical interactivity. 

The effective incorporation of technology in the kindergarten classroom is one of the first 

steps to shift educational paradigms from teacher- to student-centered learning experiences.  

However, this approach requires that teachers know how to recognize the characteristics of each 



type of technology according to student’s needs and the objectives to be achieved through the 

process of learning. 

The usefulness and effectiveness of educational technology for student assessment and 

progress tracking must continue to be explored in-depth by educational research because the 

demands imposed on teachers must be accompanied by all available resources, but mainly by 

strategies that can guide their work and their performance as education professionals, improving 

learning of all students on equal terms. 

Conclusion

Although social, economic, and cultural factors have a big influence on student 

performance, the use of technology to support and enrich classroom instruction is a promising 

scenario and a great opportunity for children to experience success in their early school years and

further formal education.

There is still a long road ahead, technology changes constantly and rapidly and it is easy 

to become outdated. In the field of educational research, efforts should concentrate on enriching 

and refining teaching methodologies, assessment of learning, and progress tracking considering 

that academic achievement is not only the result of student performance, but also the teacher’s 

performance as the one responsible for choosing the most appropriate teaching strategies.
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