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1. Introduction  

The international community has experienced a rapid transition from reading on paper to 

reading on screens. Young people have been the leaders in this transition by spending an 

increasing amount of time on mobile telephones and tablet computers. This digital reading trend 

has been recognized by a number of school districts in Sweden, causing them to make 

substantial investments in digital tools for use in the classroom. Despite this investment, the 

Swedish Department of Education argues that often schools lack the knowledge necessary to 

use technologies effectively as learning tools (Skolverket 2013:6).  

Certainly when it comes to second language reading comprehension, the myriad of online 

books and multitude of digital reading applications available have the potential to augment 

traditional classroom materials. The question is whether educators have sufficient knowledge 

regarding how ESL students read digitally. Knowing which strategies L2 students use to read 

English on paper and how or if they differ from the strategies L2 students use to read English 

digitally is critical in order to use these online tools effectively in teaching. This is particularly 

relevant given that the Swedish school curriculum requires students to learn reading 

comprehension strategies both for understanding a variety of texts as well as for digital reading 

from different media (Skolverket Lgr11 2011:32-33). 

This study examines which reading strategies Swedish ESL students in the eighth grade 

use, and if they are different from the strategies used when they read a digital text. It also looks 

at the speed and quality of digital reading comprehension when compared with reading 

comprehension done on paper. It explores how conscious students are about the reading 

strategies they are using, if there are strategies students should be using more often and if there 

are strategies students would like to improve. 

 

2. Aim and Hypotheses 

The aim of this essay is to investigate the use of reading comprehension strategies by 8th grade 

ESL students in Sweden when reading English texts on paper and when reading English 

digitally. The research questions that this study intends to answer are: 

 

1. Is there a difference between digital-based reading and paper-based reading when 

comparing a) test scores and b) the amount of time it takes for students to complete 

tests? 

2. Are there any differences in self-reported strategy use between students when reading 

on paper and reading digitally?  
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3. Which reading strategies do students who scored well on the reading comprehension 

test claim to use the most when compared with students who scored less well on the 

test? 

4. What do students think are the most important strategies when reading digitally? What 

strategies would they like to improve and why? 

 

It is hypothesized that, as in previous research, lower reading comprehension scores and 

shorter test times will result when texts are read digitally. Ackerman and Goldsmith (2011) 

argue that digital texts lead to “fast and shallow reading” (29). In accordance with their research, 

it is predicted that the ESL students reading digital texts will report a high usage of strategies 

that reflect an attempt to obtain a general understanding of the text, while they will report low 

usage for the other reading strategies. Furthermore, it is predicted that the students that read the 

paper texts will report using all reading strategies to a greater degree than those students that 

read the text digitally. 

 

3. Background  

The sections that follow describe the background of reading strategies and digital reading. The 

first section gives an introduction to research concerning reading strategies of L1 and L2 

learners followed by three sections (3.1.1, 3.2.2, and 3.2.3) summarizing related research. The 

last section, 3.2, reviews the Swedish School Curriculum for English and its requirements for 

using reading strategies and digital texts in the classroom. 

 

3.1 Reading Comprehension Strategies 

The long history of L1 reading research has created a rich knowledge base from which L2 

reading research could develop (Grabe 1991:378). Research on L1 learners’ reading strategies 

focus on two main categories: cognitive strategies and metacognitive strategies. Cognitive 

strategies help students create meaning from texts whereas metacognitive strategies are used to 

decide how, when, and which cognitive strategies should be used (Mokhari and Reichard 

2002:249). Metacognitive strategies can be described as how the readers “plan, monitor, 

evaluate and use information available to them as they make sense of what they read” (Mokhari 

and Reichard 2002:249). Examples of reading strategies may include recognizing important 

information in a text, noticing headings, skimming portions of the text, guessing the meaning 

of a text, checking conflicting information in a text, using tools such as dictionaries, taking 

notes, underlining, reading aloud, reading again and adjusting reading speed (Grabe 1991:382). 
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Grabe (2004:53) reports that there is general agreement among L1 researchers that teaching 

students to use a combination of reading strategies, as opposed to just one, is effective in 

teaching reading comprehension.  

ESL reading theory and instruction has focused on understanding what fluent L1 readers 

do, then deciding how to best develop ESL reading instruction in that direction (Grabe 

1991:378). Grabe recognizes the importance of reading strategies and includes “promoting the 

strategic reader” as one of his ten instructional points for second language learning (Grabe 

2004:46). The following three sections describe research concerning reading comprehension 

and reading strategies for L1 and L2 readers. section 3.1.1 describes various methods for 

assessing students’ reading strategy use and section 3.1.2 summarizes specific studies which 

examine ESL students’ reading strategy use. Research that focuses on digital reading 

comprehension of L1 and L2 students is covered in section 3.1.3. 

 

3.1.1 Research on Reading Strategy Use 

One of the earlier attempts to create a framework of reading strategies used by ESL learners 

was made by Oxford (1990). She came up with an early taxonomy of reading strategies and 

included six strategies for reading comprehension by L2 learners. These included metacognitive 

strategies, cognitive strategies, compensation strategies (i.e. guessing), social strategies (i.e. 

discussing), and affective strategies (Oxford 1990:12-15). She suggests that teachers do reading 

strategy assessments on their students so that teachers are cognizant of students’ reading 

strategy awareness and can weave reading strategies into their everyday language instruction 

(Oxford 1990:17). 

Other research has focused on developing models for how ESL readers use different 

strategies to process texts. One model is known as top-down processing and it uses schema 

theory to explain how a reader uses general knowledge about the text in order to understand 

what is read. Schema theory emphasizes the importance of a formal schemata, or “the structures 

of knowledge about language and textual organization” (Grabe 1991:300). In schema theory 

and top-down processing, pre-reading strategies, such as observing how the text is structured 

and organized, are emphasized as well as activating a reader’s background knowledge about 

the language as a whole (Anderson and Pearson 1984:244). Bottom-up processing, on the other 

hand, can be defined as “processing a text to figure out the meaning by reading word for word 

and letter for letter” (Solak and Altay 2014:253).  In other words, bottom-up processing means 

recognizing words rapidly and accurately in order to gain meaning from the text (Solak and 

Altay 2014:235).  
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One model that uses elements from both top-down processing and bottom-up processing 

is the interactive model (Anderson 1999). This model is directed towards ESL teaching at the 

secondary level and includes eight reading strategies: activating background knowledge, 

cultivating vocabulary, teaching comprehension, increasing reading rate, verifying strategies, 

evaluating progress, finding motivation, and planning for and selecting appropriate material. 

Like Oxford (1991), Anderson (1999) also recommends classroom activities that create student 

awareness of reading strategies. 

Models for reading strategies have also been used for assessing students. One example of 

this is the Metacognitive Awareness of Reading Strategies Inventory (MARSI) which was 

developed by Mokhtari (1998) and later refined by Mokhtari and Reichard (2002). This 

assessment, designed to measure the degree to which students use different reading strategies, 

groups them into three different categories:  global reading strategies (GLOB), problem-solving 

strategies (PROB) and support reading strategies (SUP) (see Appendix 4). Global reading 

strategies can be thought of as what readers do when they engage in top-down processing such 

as skimming the text before reading, using graphics in the text to aid in reading, and thinking 

about what one knows as described above (Grabe 1991). Problem-solving strategies are those 

that students use when they are hindered in the reading process, such as reading more slowly, 

stopping to think about what is read and guessing the meaning of unknown words or phrases. 

Lastly, support reading strategies include using other tools that can aid in the reading process 

such as going back and forth in the text, discussing ideas, using a dictionary, or reading aloud 

(Mokhtari and Reichard 2002:252). Elements of bottom-up processing, as described previously 

(Solak and Altay 2014), can be found in both problem-solving strategies and support reading 

strategies. For example, guessing the meaning of unknown words (PROB) and using a 

dictionary to look up an unknown word (SUP) are both a part of bottom-up processing.  

A questionnaire called the Survey of Reading Strategies (SORS) was designed 

specifically for ESL students by Mokhtari and Sheorey (2001). SORS is a simplified version of 

MARSI, created by combining strategies that were similar and simplifying the wording of 

strategies so that the descriptions were comprehensible for ESL students (Mokhtari and Sheorey 

2001:435). Mokhtari and Reichard’s (2002) reading strategies have been used as the basis for 

investigating strategy use in this study and the full strategy list can be found in Appendix 4. 

 

3.1.2 Research on Metacognitive Reading Strategies of ESL Students  

Several projects have used the MARSI or SORS survey in order to discover which reading 

strategies students of various ages use when reading academic or school based texts. Sheorey 
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and Mokhtari (2001) used the SORS survey in order to compare reading strategies between L1 

and L2 readers. They categorized the strategies into cognitive strategies, metacognitive 

strategies, and support strategies where cognitive strategies broadly correspond to global 

strategies and metacognitive strategies broadly correspond to problem-solving strategies. The 

participants in the study included 302 undergraduate freshman readers, of which 150 were L1 

readers and 152 were L2 readers. In order to analyze the results, Sheorey and Mokhtari (2001: 

437) used t-tests and ANOVAs on each of the 28 items in the survey. In addition to comparing 

L1 and L2 readers, the researchers also compared the extent to which the participants’ reading 

strategy use varied by gender (male vs. female) and self-reported reading ability (high vs. low) 

(Sheorey and Mokhtari 2001:437). The results of their study showed that the L2 reading groups, 

regardless of reading ability level, reported using support reading strategies considerably more 

than the L1 readers. However, the L1 and L2 students with a higher reading ability reported 

higher use of cognitive and metacognitive reading strategies than those with lower reading 

ability. This study concludes that all reading strategies should be incorporated into L1 and L2 

reading curriculums in order to promote an increased awareness of the mental processes used 

in reading (Sheorey and Mokhtari 2001:446). 

Vaez Dalili and Tavakoli (2013) used a similar method in order to compare undergraduate 

freshman EFL students in two different fields of study, Humanities and Engineering. In this 

study, 35 humanities students and 35 engineering students completed the MARSI survey and t-

tests were performed on each of the 30 items in the survey. The results of the study showed that 

that the two groups used very similar strategies while reading English for Specific Purposes 

(ESP) texts (i.e reading, vocabulary, grammar). However, some of the reading strategies, such 

as previewing the text before reading, using context clues, predicting or guessing text meaning 

and trying to stay focused on reading seemed to be used more frequently by the Engineering 

students. Other reading strategies, such as using typographical aids, reading slowly and 

carefully, adjusting reading rate, reading aloud when text becomes hard, and going back and 

forth in the text seemed to be used more frequently by the Humanities students (Vaez Dalili and 

Tavakoli 2013:73). The researchers of this study concluded that more research needs to be 

conducted on use of metacognitive reading strategies and how they vary across age, gender, 

academic background and type of reading materials. They also concluded that instruction 

should be incorporated into the overall ESP reading program in order to improve EFL students’ 

understanding of the mental processes involved when reading (Vaez Dalili and Tavakoli 

2013:73). 

 



6 

 

3.1.3 Research on Students and Digital Reading Comprehension 

Research related to reading digitally falls into three main categories: technology-related factors, 

readers’ preferences and cognitive processes involved in reading comprehension. Early 

research focused on technology-related factors such as eye strain from screen reading, display 

orientation, font type and size preferences, difficulties regarding navigating, inconveniences 

related to annotating and cognitive overload of hypertexts (Gould 1987; Annand 2008; Jamali 

et al. 2009). Other research has looked at hyperlinks and highlighting and its effect on reading 

comprehension. Ridder (2002), for example, found that the highlighted words led to increased 

use of glossed words by L2 readers, but did not necessarily increase reading comprehension 

(Ridder 2002:136). Despite the large body of research in this area, no specific connections have 

been made in these studies between any one technological factor and its influence on reading 

comprehension. 

A small body of research, however, looks at digital reading and the use of digital tools 

among L2 learners. Huang (2014), for example, examined the effect of reading strategy 

instruction on L2 readers participating in a paper-based and a digital-based learning module. 

The participants in this study were 57 L2 undergraduate students of comparable reading levels 

from two different reading classes. Both groups received reading strategy instruction in four 

areas: global strategies, problem-solving strategies, support strategies, and socio-affective 

(music and peer interaction) strategies (Huang 2014:172). One of these groups received the 

training on paper while the other group received the training using computers. After a four-hour 

instruction period both groups completed a written recall test in order to measure the students’ 

comprehension of the reading unit. The reading unit was determined to have 11 main ideas, 16 

supporting ideas, and 25 details and this was used as the “key” for the recall tests. A t-test was 

performed in order to compare the scores for the two groups. Furthermore, a focus group 

interview of eight students from the digital group was also conducted in order to collect 

feedback on the new medium of instruction (Huang 2014:172). This study showed that the 

digital reading group performed better than the paper reading group. It also found that the 

students from the digital group had a positive assessment of the computer reading module, 

although two students in the digital group complained about the amount of time and effort 

required to become familiar with the module (Huang 2014:175). This project concludes that 

there is great potential for using online material to improve L2 reading comprehension in the 

classroom when students are given instruction in different reading strategies (Huang 2014:175). 

As with Huang’s (2014) research, other research shows positive results when L2 learners 

are taught specific strategies for reading digital texts (Liu et al. 2010; Huang and Liou 2007; 
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Freese 1997; Murphy 2010). Liu et al. (2010:442) found that poor readers improved their 

reading comprehension substantially by using computer-assisted visual aids and diagrams to 

organize information and show relationships. Highlighting and hyperlinks have also been 

shown to help L2 learners increase their vocabulary. One study found that highlighting words 

in digital texts, first in red with translations and thereafter in green without translations, helped 

learners to focus on these words and improved vocabulary scores of college ESL students 

(Huang and Liou 2007:76). Another study used reading rate training to give students feedback 

on how fast they read and what strategies they use when they read articles of varying difficulty 

(Freese 1997). The research showed that this feedback helped students to better monitor their 

reading strategies according to the type of text being read and their purpose for reading it 

(Freese 1997:318). Murphy (2010) examined software designed to help students with reading 

comprehension through using certain support strategies such as giving hints, rephrasing 

questions, and giving the students another chance to find the answers on their own. He found 

that the students who used the computer-based feedback responded with better reading 

comprehension (Murphy 2010:129). 

Since technology is evolving daily and reading on a screen is increasingly replicating the 

experience of reading on paper, there has been a trend for research to focus on people’s attitudes 

towards reading on screen and the cognitive processes people use when reading on screen rather 

than on technology itself. Kretzschmar et al. (2013), for example, compared reading effort 

required for three different media (paper, e-reader and tablet). The researchers examined eye 

movement, brain activity, reading speed, reading comprehension as well as reader preference. 

This study found that it did not require more effort on the part of the reader to read on screen, 

in fact the older participants read faster and with less effort on the tablet computer. However, 

all of the participants preferred reading on paper (Kretschmar et al. 2013:10). 

One of the largest studies comparing paper reading comprehension and digital reading 

comprehension was completed by Mangen, Walgermo, and Brönnick (2013). The participants 

in this study were 72 tenth graders from two different primary schools in Norway. The students 

performed pre-tests in reading comprehension, word reading and vocabulary. They were then 

randomly placed into two groups and read two different texts of 1400 to 2000 words. One of 

the groups read the text on paper and the other read the test digitally (Mangen et al. 2013:63). 

The researchers used multiple regression analysis and t-tests in order to determine the 

differences between the two groups. They found that reading both narrative and expository texts 

digitally produced poorer reading comprehension than reading on paper. The researchers 

surmise that paper gives physical and tactile clues as to the length of the text that are not present 
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when reading on a screen and that this tactile experience aids the memory (Mangen et al. 

2013:66). The researchers also acknowledge that they did not record the amount of time it took 

the students to complete the tests and this information may help to explain the differences 

between the two groups. They suggest that if students spend less time reading digitally it may 

mean that they spend less time monitoring their reading process (Mangen et al. 2013:66). 

Ackerman and Goldsmith (2011) attempted to reduce the technological factors of screen 

reading and focus more on differences in reading digitally on a metacognitive level by 

comparing the digital and paper reading strategies of students under varying study conditions. 

The participants in this study were 70 social studies and humanities students that were randomly 

assigned to a paper reading group and a digital reading group. The students read an expository 

text and then completed a test. Before completing the test the students predicted their 

performance on the test, giving the researchers a measure of the students’ metacognitive 

monitoring. Within each group the students were further divided into two groups: a group which 

studied the text under a fixed (too-short) period of time and a group that was able to regulate 

their own study time. The results showed no difference between the paper readers and digital 

readers when study time was fixed, however when study time was self-regulated the digital 

readers performed worse than the paper readers. Furthermore, the students reading digitally had 

inflated predictions of their performance when compared to the predictions of the paper group. 

Ackerman and Goldsmith (2011:25) concluded that psychological factors affect digital reading 

comprehension more than technical factors and that metacognitive processes are important in 

explaining the differences in reading digitally versus reading on paper. They contend that 

people may experience an “overconfidence” when reading digitally which may lead to too-short 

study times (Ackerman and Goldsmith 2011:29). 

 

3.2 The Swedish School Curriculum  

The Swedish School Curriculum, published in 2011, is an important part of the background for 

this investigation because English is part of the core curriculum in the secondary school system 

in Sweden and all teachers are legally required to follow the curriculum. Basic skills in reading, 

writing, speaking and understanding English are all required for a passing grade in English. 

Specifically, the curriculum demands that students are able to use different reading strategies 

to understand texts. In the English course plan the curriculum states that, “communication skills 

also cover confidence in using the language and the ability to use different strategies to promote 

communication and solve problems when language skills by themselves are not sufficient.” 

(Skolverket Lgr 11 2011:32). One of the five main goals in the English course plan is to “use 
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language strategies to understand and make themselves understood” (Skolverket Lgr11 

2011:33). Under “listening and reading reception” in the English course plan the curriculum 

clearly states that students should use “different ways of searching for, choosing and assessing 

texts ... in English from the Internet and other media” and “strategies to understand detail in 

spoken language and texts, such as adapting listening and reading to type of communication, 

contents and purpose” (Skolverket Lgr11 2011:33). The Swedish school curriculum requires 

that teachers help students learn different reading strategies in order understand different types 

of texts as well as reading strategies that will help them to read and assess digital texts from 

different media.  

 

4. Method and Material 

This section will describe the method and materials in this study. First, in section 4.1, the 

participants in the study are described. The material used in the study are defined in section 4.2. 

In section 4.3 the procedure for this study is described and in section 4.4 how the data was 

analyzed will be explained. Lastly, the limitations of this study are specified in section 4.5. 

 

4.1 Participants 

The participants in this study (n = 43; 53% female) were 8th grade students that ranged in age 

from 14- to 15-years old, and attend a lower-secondary school located in a rural area in Sweden. 

The participants were introduced to English at the age of 6 and informally learned English in 

the early years of primary school. They have had about 4 years of formal English classes in 

school. These students receive IPADs in 7th grade that are intended to be used routinely in 

school. In the English classes, the students do most of their reading from a textbook or handouts, 

although some of their reading is done online and a digital copy of the textbook is available to 

them. Almost all of the tests are done on paper although they do some practice tests on their 

IPADs.  

 

4.2 Material 

This study consisted of a first test, a second test, a questionnaire and small group interviews. 

The reading material for the tests was taken from the 8th grade textbook What’s Up! (Gustafsson 

et al. 2006:96-97) and was a section that had not been used by the teachers of the classes. The 

students usually read a wide range of texts: descriptive, narrative, expository and 

argumentative. Both of the texts used in this study are narrative texts which are titled “Best 

Friends”. In the first text a teenage boy describes his best friend and in the second text and older 
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woman describes her oldest friends. The format was similar to that of texts the students may 

have seen in the textbook. The first test consisted of a text of 223 words and 10 multiple choice 

questions (see Appendix 1). The second test consisted of 229 words and 10 multiple choice 

questions (see Appendix 2). After consulting with the three English teachers that have worked 

with these students, it was determined that the length and type of test was an appropriate level 

for these 8th graders. 

The reading comprehension tests (first and second test) contain multiple choice questions 

which test the readers’ understanding of the content of the text and understanding of the 

vocabulary used in the text. PISA (Programme for International Student Assessment) has 

defined five different reading comprehension processes that can be used in defining literacy 

including (PISA 2015): 

 

 retrieving information 

 forming a broad understanding 

 developing an interpretation 

 reflecting on and evaluating the content of text 

 reflecting on and evaluating the form of a text  

 

For the purposes of this study, I chose to focus on simple questions that asked students to 

retrieve information from the text or explain words or phrases in the text. These questions 

evaluated the students’ general understanding of the main ideas in the text. All questions were 

designed so that the answers could be inferred if one understood the context and the surrounding 

sentences. Only multiple choice questions were used in order to avoid any typing or writing 

issues that could introduce unexpected variables.  

All tests (text and questions) were created in Google Forms. The paper version looked 

identical to the digital version of the test. The amount of time it took to complete each test was 

recorded. The students were not allowed to use reference materials, take notes, underline or 

mark the text. These were not functions that could be used in the digital text so it was not 

allowed in the paper text either. The students were permitted to refer back to the text or scroll 

up to the text as they answered the multiple choice questions. This level of control was 

maintained in order to keep the two tests equivalent and control the variables. 
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The questionnaire used in this study was based on the MARSI and SORS Reading 

Comprehension Inventory (Mokhtari and Reichard, 2002; Mokhtari and Shoerey, 2001) as 

described in section 3.1.1 but altered in the following ways: 

 the strategies were translated to Swedish so that the students could easily read and 

understand them 

 Some of the language was modified so that the students, who are 14 and 15, would 

easily comprehend. In some cases, examples were used to clarify. 

 The language was also modified so that the questions, instead of asking about general 

reading strategies, asked about the strategies used when reading this particular text. 

 Strategies that were not applicable to this particular reading test were not included in 

the survey (the use of graphs, typographical aids, etc.) 

 reference materials, note taking and discussions were not permitted in these tests so 

these strategies were eliminated from the inventory list. 

The revised SORS used in this study has 22 strategies (see Appendix 3) compared with 

the original SORS which has 28 strategies, and the MARSI which has 30 strategies (see 

Appendix 4). An advantage of having fewer strategies was to keep the questionnaire more 

concise so that students could finish in a reasonable amount of time. The strategies were 

grouped into 3 categories which include: Global Reading Strategies (GLOB), Problem-solving 

Reading Strategies (PROB) and Support Reading Strategies (SUP). 

 

4.3 Procedure 

The first test, second test and questionnaires were performed in the students’ classrooms and 

carried out by the researcher and three teachers. All students completed the first reading 

comprehension test on paper. At the time of the first test the students were randomly allocated 

to groups by means of a classroom lottery. This determined which students would take the 

second reading comprehension test digitally or on paper. Group 1 (22 students) did the test on 

IPADs and Group 2 (21 students) did the test on paper. The group doing the test on paper acted 

as a control group.  

A t-test for individual samples was done in order to ensure that the groups were 

comparable both in terms of test score and test time1. The t-test between the digital group and 

the paper group revealed that the scores of the two groups did not differ significantly (p<.05) 

                                                           
1 A t-test compares the means of two groups to see if there are any real differences between the groups, or if the 

differences that exist in the group are due to random chance. 
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from each other on the first test (t (43) = 0.8592, p = 0.3952). This shows that the students who 

read on paper were similar in reading ability to those who read digitally. A t-test showed that 

the test times of the two groups did not differ significantly (p<.05) from each other either (t (43) 

= 0.4273, p = 0.6714). 

Two weeks after the first test, the students took the second reading comprehension test. 

The tests were not given on the same day to avoid text fatigue which could affect the test scores 

of the two groups. The students using the IPAD were directed to a website which had a link to 

the digital test. The students understood that they were not to leave the test document until it 

was completed, and that no dictionaries or other websites could be used during the test. The 

researcher and three teachers monitored the students to ensure that no one left the test page. 

After the reading comprehension test all of the students completed a Reading Strategies 

Questionnaire (see Appendix 3). 

The Reading Strategies Questionnaire was administered after the second reading 

comprehension test with the help of three English teachers. Before completing the 

questionnaire, the students were given an explanation as to the purpose of the questionnaire. 

They read each of the 22 items and marked the number which best characterized their personal 

use of the strategy while they were reading the text. Each item is given a number on a scale 

from 1 to 5 corresponding to the following: 

 

1 I never did this 

2 I did this only occasionally 

3 I sometimes did this 

4 I did this a lot 

5 I did this all of the time 

 

We encouraged the students to ask questions or ask if they had problems with any part of the 

questionnaire.  

Lastly, ten student volunteers from both the digital group (5) and paper group (5) were 

interviewed in small groups. The students were both low-scoring (2) and high-scoring (8) 

students. We discussed the following questions: 

 

 Which strategies do you think you use the most when reading in English? 

 Do you think you are aware of the strategies you use when you use them? 



13 

 

 Do you feel like you use different strategies when you read English digitally if you 

compare with reading on paper? Explain. 

 What strategies would you like to practice and improve? Why? 

 

4.4 Limitations 

One shortcoming of this study is the relatively small sample size which includes 8th graders 

from just one school. The size of this study makes it difficult to generalize the results to an 

entire population of ESL learners of different ages. In an attempt to counteract the small sample 

size, triangulation, or the use of both qualitative and quantitative methods, makes this study 

more robust by supplementing the statistics with personal interviews. Another limitation to note 

is that the Reading Strategy Questionnaire is a self-report measure. We cannot be certain that 

students actually use the strategies that they report using on the questionnaire. The MARSI 

measure, however, has been validated using a large population (N = 825) with different reading 

abilities and has been shown to have a high degree of reliability (Mokhtari and Reichard 2002), 

A final shortcoming is the use of a multiple choice test, which does not always show the 

complete knowledge of the student. For example, the students may use the exclusion method, 

or guess the right answer. The multiple choice test, however, gives a good overall picture of 

how well the students understand the text and it is an appropriate measure for the purposes of 

this study. 

 

4.5 Data Analysis 

Descriptive and inferential statistics was used to reveal if there was any difference between the 

paper reading comprehension tests and the digital reading comprehension tests. In order to 

answer the two aspects of the first research question “Is there a difference between digital-based 

reading and paper-based reading when comparing a) test scores and b) the amount of time it 

takes for students to complete tests?” a dependent t-test was carried out to see if the results 

within the individual groups changed from the first test to the second test. In other words, did 

the scores get better, get worse or stay the same when students completed the test digitally when 

compared to the first paper test results? In addition, did the amount of time to take the digital 

test decrease, increase or stay the same when compared with the test times of the first test? An 

independent t-test was carried out on the second test results of Group 1 and Group 2 as well. 

This also helped to answer the first research question by examining if there is a difference in 

test scores between the students taking the test digitally and the students taking the test on paper. 
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The same method was used when examining test times to see if there was any difference in test 

times between the students taking the test digitally and the students taking the test on paper.  

In order to answer the research question “Are there any differences in self-reported 

strategy use between students when reading on paper and reading digitally?” the reading 

strategy questionnaires were evaluated using both descriptive and inferential statistics. 

Following Vaez Dalili and Tavakoli (2013) and Sheorey and Mokhtari (2001), as described in 

section 3.1.2, the mean scores and standard deviation for Group 1 and Group 2 were determined 

for the students’ responses to each of the 22 questions on the questionnaire. Two-tailed 

independent-samples t-tests were then performed to examine whether significant differences 

existed between the students who completed the test on paper and the students who completed 

the test digitally. In all calculations in this study a difference is considered significant if the p-

value is less than .05. The same process was used for each of the different categories of reading 

strategies outlined in section 4.2. 

In examining reading strategy use among students the strategies were ordered from 

highest mean to lowest mean. Three types of usage were identified: high (mean of 3.5 and 

higher), medium (mean of 2.5 to 3.4) and low (2.4 or lower). The mean of the students’ 

responses in each group was examined in terms of individual strategies as well as in terms of 

the three categories mentioned in section 4.2 (GLOB, PROB, and SUP). These usage levels 

provided categories to more effectively compare the two groups with respect to their awareness 

of reading strategies. 

In order to answer the research question “Which reading strategies do students who scored 

well on the reading comprehension test claim to use the most when compared with students 

who scored less well on the test?” the reading strategies used by those students that scored 

average or above on the second test (digital) were compared with the students that scored below 

average on the second test (digital). Similarly, the reading strategies used by those students that 

scored average or above on the second test (paper) were compared with the students that scored 

below average on the second test (paper). Since the average on the second test was between 

70% and 80% for both the digital and paper test, and the test was scored on 10% increments, 

70% was determined to be the line between the students that ‘scored well’ and the students that 

‘scored less well’. The same method was used here as when comparing reading strategies 

between the paper group and digital group described above. In addition, a comparison was 

computed to examine whether significant differences existed between the low-scoring students 

in the digital group and the low-scoring students in the paper group and the high-scoring 

students in the digital group with the high-scoring students in the paper group.  
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Finally, in order to answer the question “What do students think are the most important 

strategies when reading digitally? What strategies would they like to improve and why?” the 

results of the group interviews were compiled and summarized. When possible, the results of 

these interviews were compared with the means calculated from the questionnaires to see if the 

mean student responses on the questionnaire agree with the responses of the students 

interviewed.  

 

5. Results 

The results of this study will be presented in the order of the research questions outlined in 

section 2. First, in section 5.1, a comparison of the test scores and the amount of time taken for 

the digital test and paper test are presented. That is followed by section 5.2 which shows the 

results of the comparison of the reading strategies of the digital group and the paper group. 

Next, in section 5.3, the comparison of reading strategies of high-scoring and low-scoring 

students in each group is presented. Lastly, the results from the group interviews are given in 

section 5.4. 

5.1 Comparing Test Scores and Time 

Tables 1 and 2 show the results for the first question “Is there a difference between digital-

based reading and paper-based reading when comparing test scores?”. The test scores on the 

digital-based test ranged from 5 to 10 and the test scores on the paper-based test ranged from 1 

to 10.  As described in section 4.4, a paired t-test and independent t-test was conducted on these 

scores. No significant difference was found between the scores of the students reading on a 

digital tablet with the scores of the group’s first test on paper (Table 1). There was also no 

significant difference between the scores of the students reading on a digital tablet with the 

scores of the students who took the same test on paper (Table 2). 

 

Table 1 T-test results comparing scores of Group 1 first test and Group 1 second test 

Reading modality N Mean SD T P Df Sig. 

Group 1 first test (paper) 22 7.32 1.99 0.7423 .4661 21 .05 

Group 1 second test (digital) 22 7.59 1.44    .05 

 

Table 2 T-test results comparing scores of Group 1 second test and Group 2 second test 

Reading modality N Mean SD T P Df Sig. 

Group 1 second test (digital) 22 7.59 1.44 0.5189 .6066 41 .05 

Group 2 second test (paper) 21 7.90 2.43   41 .05 
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Tables 3, 4 and 5 show the results for the second research question “Is there a difference 

between digital-based reading and paper-based reading when comparing the amount of time it 

takes for students to complete tests?”. The times to complete digital-based test ranged from 3 

minutes to 11 minutes and from 4 minutes to 12 minutes on the paper test. A paired t-test and 

independent t-test was conducted on the amount of time it took students to complete the test as 

described in section 4.4. The results show that although it took students significantly less time 

to complete the test digitally (t(22) = 2.6099, p = 0.064) (Table 3), it also took the paper group 

significantly less time to complete the second test (t(21) = 2.9321, p = 0.0082) (Table 4). There 

was no significant difference in the amount of time the paper group took to complete the test 

and the amount of time the digital group took to complete the test (Table 5). In fact, while both 

the paper group and the digital group took less time to complete the second test, statistically the 

paper-test takers took even less time (difference of the means = 1.19) to complete the second 

test than the digital group did (difference of the means = 0.87). 

 

Table 3 T-test results comparing test times of Group 1 first test and Group 1 second test 

Reading modality N Mean SD T P Df Sig. 

Group 1 first test (paper) 22 7.05 1.86 2.6099 .0164* 21 .05 

Group 1 second test (digital) 22 6.18 2.15     

Note: * Significant at p<0.05 

 

Table 4 T-test results comparing test times of Group 2 first test and Group 2 second test 

Reading modality N Mean SD T P Df Sig. 

Group 2 first test (paper) 21 7.29 1.82 2.9321 .0082* 20 .05 

Group 2 second test (paper) 21 6.10 2.14     

Note: * Significant at p<0.05 

 

Table 5 T-test results comparing test times of Group 1 second test and Group 2 second test 

Reading modality N Mean SD T P Df Sig. 

Group 1 second test (digital) 22 6.18 2.15 0.1322 .8955 41 .05 

Group 2 second test (paper) 21 6.10 2.14     

 

5.2 Comparing Reading Strategies 

A two tailed independent-samples t-test was conducted to compare the 23 means of reported 

strategy use of the digital users and the paper users (see section 4.4) in order to answer the 

question “Are there any differences in self-reported strategy use between students when reading 

on paper and reading digitally?”. As explained in section 4.6, when examining reading strategy 

use among students three types of usage were identified: high, medium, and low. The students’ 
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responses were examined in terms of individual strategies as well as in terms of the three 

categories of strategies (GLOB, PROB, and SUP).  

 

Table 6 Comparison of reported reading strategy use by students reading digitally and on 

paper with overall category values indicated in bold. 

  Digital  

(N = 22) 

Paper 

(N = 21) 

t (41) p-

value 

Name Strategy M S.D. M S.D.   

GLOB1 Setting purpose for reading 3.14 0.94 3.00 1.18 0.4193 0.6772 

GLOB2 Using prior knowledge 3.86 1.08 3.14 1.28 2.001 0.0521 

GLOB3 Previewing text before reading 2.41 1.37 2.67 1.39 0.6122 0.5438 

GLOB4 Skimming to note text 

characteristics 

2.45 1.14 2.05 1.16 1.158 0.2536 

GLOB5 Determining what to read 2.91 1.19 3.10 1.55 0.4434 0.6598 

GLOB6 Using graphics displayed in the 

text 

2.32 1.25 2.14 1.28 0.4552 0.6514 

GLOB7 Using context clues 3.73 0.77 3.57 1.08 0.5489 0.5860 

GLOB8 Critically evaluating what is read 2.91 1.34 2.38 1.32 1.2994 0.2011 

GLOB9 Resolving conflicting 

information 

2.95 1.00 3.00 1.18 0.1364 0.8922 

GLOB10 Predicting or guessing text 

meaning 

2.91 1.31 2.76 1.22 0.3813 0.7049 

GLOB11 Confirming predictions 3.23 1.27 3.00 1.38 0.5627 0.5767 

PROB1 Reading slowly and carefully 3.18 1.10 3.33 1.15 0.4413 0.6613 

PROB2 Trying to stay focused on reading 3.95 1.21 3.76 1.09 0.5464 0.5878 

PROB3 Adjusting reading rate 3.32 1.09 3.52 1.08 0.6229 0.5368 

PROB4 Paying close attention to reading 3.82 0.96 3.67 0.97 0.5163 0.6084 

PROB5 Pausing and thinking about 

reading 

2.95 1.36 3.19 0.98 0.6491 0.5199 

PROB6 Visualizing information read 2.59 1.05 2.62 1.16 0.0833 0.9340 

PROB7 Re-reading for better 

understanding 

3.82 1.44 3.71 1.06 0.2693 0.7890 

PROB8 Guessing meaning of unknown 

words 

3.59 1.40 3.38 1.12 0.5413 0.5912 

SUP1 Reading aloud what text becomes 

hard 

1.91 1.38 1.62 1.12 0.7564 0.4537 

SUP2 Going back and forth in text 2.91 1.34 2.43 1.16 1.2513 0.2179 

SUP3 Asking oneself questions 2.32 1.25 2.05 0.97 0.7896 0.4343 

GLOB Global Reading Strategies 2.98 1.23 2.80 1.32 1.5565 0.1203 

PROB Problem-solving Reading 

Strategies 

3.40 1.27 3.39 1.11 0.0358 0.9715 

SUP Support Reading Strategies 2.38 1.36 2.03 1.11 1.5848 0.1155 

OVR Overall Reading Strategies 3.05 1.31 2.91 1.29 1.6559 0.0981 

 

Table 6 shows the mean for each individual strategy item as rated by the group that took 

the test digitally and the group that took the test on paper. With the highest possible being five, 

the digital group ranged from a high of 3.95 to a low of 1.91 with an overall mean of 3.05. The 
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paper group ranged from a high of 3.76 to a low of 1.62, with an overall mean of 2.91. This 

indicates a moderate overall use of reading strategies by both groups. The differences in the 

means between the two groups, either when looking at each individual strategy or each category 

of strategies was not found to be statistically significant. Neither of the groups used any one 

strategy more or less than the other group. Also, neither of the groups used one category of 

strategy (GLOB, PROB, or SUP) more or less than the other group. Overall, both groups show 

a preference for problem-solving strategies (means of 3.4 and 3.39), followed by global 

strategies (means of 2.98 and 2.80) and support strategies (means of 2.38 and 2.03). 

Table 6 also shows that the overall frequency of reading strategy use by the students 

completing a digital test and the students completing a paper test was quite similar. For the 

students using digital tablets, six of the 22 strategies (27%) fell in the high-usage group (a mean 

of 3.5 or above) and five of the 22 strategies (23%) fell into the low-usage group (a mean of 

2.49 or lower). The students completing paper tests reported five of the strategies (23%) as 

high-usage and six of the strategies (27%) as low-usage. For both groups, 11 of the strategies 

were in the medium usage group (mean values between 2.5 and 3.4). 

The top five and bottom five individual reading strategy preferences of the digital-test 

takers and the paper-test takers are arranged in descending order by their means in Table 7. In 

other words, the most favored, or most often used, to the least favored or least used strategies 

are shown. Many of the strategies are top-ranked in both of the groups. For example, trying to 

stay focused on reading (PROB2), re-reading for better understanding (PROB7), paying close 

attention to reading (PROB4), using context clues (GLOB7), and guessing the meaning of 

unknown words (PROB8) all fall into the top six reading strategies for both groups. While using 

prior knowledge (GLOB2) ranked high in the digital group, it was at 9th place in the paper 

group. Five of the top seven strategies in the digital group were problem-solving strategies and 

six of the top seven strategies for the paper group were problem-solving strategies. Several 

reading strategies were reported as being used less frequently by both groups. For example, 

skimming to note characteristics of the text (GLOB4), asking oneself questions (SUP3), and 

reading aloud when text becomes hard (SUP1) were all in the five strategies that the groups 

reported using the least. 
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Table 7 Reported reading strategies used most (in bold) and least by the digital group and the 

paper group 

 Digital group (n = 22)  Paper group (n = 21) 

 Strategy  Strategy 

PROB2 Trying to stay focused on reading PROB2 Trying to stay focused on reading 

GLOB2 Using prior knowledge PROB7 

 

Re-reading for better 

understanding 

PROB7 Re-reading for better 

understanding 

PROB4 Paying close attention to reading 

PROB4 Paying close attention to reading GLOB7 Using context clues 

GLOB7 Using context clues PROB3 Adjusting reading rate 

GLOB4 Skimming to note text 

characteristics 

GLOB8 Critically evaluating what is read 

GLOB3 Previewing text before reading GLOB6 Using graphics displayed in the text 

SUP3 Asking oneself questions SUP3 Asking oneself questions 

GLOB6 Using graphics displayed in the text GLOB4 Skimming to note text characteristics 

SUP1 Reading aloud when text becomes 

hard 

SUP3 Reading aloud when text becomes 

hard 

 

5.3 Comparing Reading Strategies of High and Low-scoring Students 

In order to answer the question “What reading strategies do students who score well on the 

reading comprehension test use?” the reading strategies used by students who received above 

70% were compared with the students who received below 70%, as explained in section 4.4. 

Table 8 summarizes these results by showing the mean values for each of these comparisons. 

The full results, with means and t-values, can be found in Appendix 5, 6, 7 and 8. 

With regard to the digital group, the low-scoring students reported using strategies 

ranging from a high of 4.0 to a low of 2.0, with an overall mean of 3.08. The high-scoring 

students reported using strategies that ranged from a high of 3.94 to a low of 1.72, an overall 

mean of 3.08. This indicates a moderate overall use of reading strategies by both low-scoring 

and high-scoring students taking the test digitally. No significant differences were found 

between the two groups either by individual strategy or by strategy category. Both groups show 

a preference for problem-solving strategies (means of 3.22 and 3.50), followed by global 

strategies (means of 3.07 and 2.99) and support strategies (means of 2.75 and 2.28). 

When looking at the paper group, the strategies reported as being used by the low-scoring 

students ranged from a high of 3.8 to a low of 1.4 and an overall mean of 2.68 (Table 8). The 

high-scoring students in the paper group reported strategy use ranging from a high of 3.88 to a 

low of 1.69, and an overall mean of 2.95. This indicates a moderate overall use of reading 

strategies by both low-scoring and high-scoring students in the paper group. Only one reading 

strategy was reported with a significantly higher mean by the high-scoring group than the low- 

scoring group and that the problem-solving strategy adjusting reading rate (PROB3) (t (19) = 
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3.5498, p = 0.0021) (see Appendix 6). Both groups show a preference for problem-solving 

strategies (means of 3.03 and 3.47), followed by support strategies (means of 2.68 and 2.95) 

and then global strategies (means of 1.93 and 2.08) (see Appendix 6). 

 

Table 8 The means of reported reading strategies of low and high-scoring students 

Name Strategy Digital 

Low-

scorers 

Digital 

High-

scorers 

Paper 

Low-

scorers 

Paper 

High-

scorers 

GLOB1 Setting purpose for reading 3.50 3.11 2.40 3.13 

GLOB2 Using prior knowledge 3.75 3.94 3.20 3.06 

GLOB3 Previewing text before reading 2.00 2.61 2.40 2.63 

GLOB4 Skimming to note text 

characteristics 

3.50 2.28 1.80 2.06 

GLOB5 Determining what to read 3.25 2.94 3.40 2.88 

GLOB6 Using graphics displayed in the text 2.75 2.28 1.60 2.25 

GLOB7 Using context clues 3.25 3.94 3.00 3.63 

GLOB8 Critically evaluating what is read 3.00 2.72 2.20 2.63 

GLOB9 Resolving conflicting information 2.75 3.00 3.00 3.00 

GLOB10 Predicting or guessing text meaning 2.50 2.94 3.40 2.63 

GLOB11 Confirming predictions 3.50 3.17 2.60 3.13 

PROB1 Reading slowly and carefully 2.50 3.39 3.00 3.38 

PROB2 Trying to stay focused on reading 4.00 3.94 3.80 3.75 

PROB3 Adjusting reading rate 3.25 3.50 2.20 3.75 

PROB4 Paying close attention to reading 4.00 3.83 3.40 3.69 

PROB5 Pausing and thinking about reading 2.50 3.06 3.00 3.25 

PROB6 Visualizing information read 3.00 2.50 2.40 2.69 

PROB7 Re-reading for better understanding 3.00 3.94 3.40 3.88 

PROB8 Guessing meaning of unknown 

words 

3.50 3.72 3.00 3.38 

SUP1 Reading aloud what text becomes 

hard 

2.75 1.72 1.40 1.69 

SUP2 Going back and forth in text 2.00 3.11 2.20 2.50 

SUP3 Asking oneself questions 3.50 2.00 2.20 2.06 

GLRS Global Reading Strategies 3.07 2.99 2.64 2.82 

PRS Problem-solving Reading 

Strategies 

3.22 3.49 3.03 3.47 

SRS Support Reading Strategies 2.75 2.28 2.02 2.08 

ORS Overall Reading Strategies 3.08 3.08 2.68 2.95 

 

When comparing low and high-scoring groups in the digital group, three of the strategies 

have means in the top five of both groups: trying to stay focused (PROB2), using prior 

knowledge (GLOB2), and paying close attention to reading (PROB4). Both of the groups had 

three problem-solving strategies with high means. Using context clues (GLOB7) and re-reading 

for better understanding (PROB7) had high means in the high-scoring group and moderate 

means in the low-scoring group, however none of the means had statistically significant 
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differences between the groups. The strategies used the least were different in both groups. The 

list of the top five and bottom five reading strategy preferences of the low-scoring and high- 

scoring students in the digital group and paper group are shown in Appendix 9. 

The low and high-scoring students in the paper group had three of the same strategies 

with means in the top five (see Appendix 9). These strategies were trying to stay focused 

(PROB2), paying close attention to reading (PROB4) and re-reading for better understanding 

(PROB7). The high-scoring group had more problem-solving strategies with high means (4) 

than the low-scoring group (3). The least used strategies were the same in both groups. These 

include going back and forth in the text (SUP2), using graphics displayed in the text (GLOB6), 

skimming to note text characteristics (GLOB4), asking oneself questions (SUP3) and reading 

aloud when text becomes hard (SUP1). 

A comparison of the low-scoring students in the digital group and the low-scoring 

students in the paper group showed only one reading strategy with a significantly higher mean 

in the digital group and that was skimming to note text characteristics (GLOB4) (t(7) = 2.4007, 

p = 0.0474) (see Appendix 7). The high-scoring students from the digital group also reported 

one reading strategy with a significantly higher mean than the high-scoring students in the paper 

group and that was using prior knowledge (GLOB2) (t(32) = 2.0559, p = 0.0480) (see Appendix 

8).  

Only two of the strategies are in the top five reading strategies of both low-scoring groups: 

trying to stay focused on reading (PROB2) and paying close attention to reading (PROB4). 

The other reading strategies are different in each group. One of the strategies had a mean in the 

bottom five of the list in both groups and that was going back and forth in the text (SUP2). The 

top five reading strategies for the high-scoring students, on the other hand, are the same in both 

groups. These strategies are trying to stay focused on reading (PROB2), using context clues 

(GLOB7), re-reading for better understanding (PROB7) and paying close attention to reading 

(PROB4). Likewise, four of the bottom five reading strategies used by the high-scoring students 

are also the same: skimming to note text characteristics (GLOB4), using graphics displayed in 

the text (GLOB6), asking oneself questions (SUP3) and reading aloud when text becomes hard 

(SUP1). Tables showing a comparison of the top five and bottom five strategies used by the 

low-scoring students (digital and paper) and the high-scoring students (digital and paper) are 

shown in Appendix 10. 

In summary, both the high-scoring students and the low-scoring students in both groups 

reported using more problem-solving strategies. While the high-scoring students’ reported a 

slightly higher mean use of problem-solving strategies, it was not a statistically significant 
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difference. There was only one strategy that resulted in a statistically significant difference 

between the groups and that was the high-scoring students in the paper group who reported 

using adjusting reading rate (PROB3) significantly more than the lower-scoring students. 

When comparing the low-scoring students in the paper and digital group, the low-scoring 

students in the digital group reported using skimming to note text characteristics (GLOB4) 

significantly more than the low-scoring students in the paper group. When comparing the high-

scoring students in the digital and paper group, the digital group reported using prior knowledge 

(GLOB2) significantly more than the high-scoring students in the paper group. Lastly, the high- 

scoring students reported the same high-use strategies regardless of whether they took the test 

digitally or on paper, while the low-scoring students had different high-use strategies both 

groups. None of the differences of the means, however, were statistically significant. 

 

5.4 Group Interviews 

Small group interviews were conducted with 10 students in order to answer the final research 

question “What do students think are the most important strategies when reading English 

digitally? What strategies would they like to improve and why?”. The questions as outlined in 

section 4.3 were asked. In response to the first question all of the students said one of the 

following strategies was used most when reading in English: 

  

 To read slowly and carefully to make sure they understand what they read (PROB2).  

 To reread the text for better understanding when it becomes difficult (PROB7).  

 To adjust their reading rate according to what they are reading (PROB3).  

 

All of the students named some combination of the above strategies as the most used 

when reading English. The first two of these strategies were reported as high-use strategies by 

both the digital and paper group. The last strategy mentioned, adjusting reading rate (PROB3) 

was reported as a high-use strategy in the paper group and particularly among the high-scoring 

students. 

Three of the students named only rereading (PROB7) as the most used strategy when 

reading English. When asked if they were aware of the strategies when they used them, most 

of the students (7) felt like they were not very aware of what they did when they read in English. 

A few of the students (3) said that they “just do it” without thinking about what they do. Two 

of the students said that they knew when they had to read something again (PROB7) and 

consciously thought about that as a strategy. One of the students said that she uses context clues 
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to help her understand what she is reading (GLOB7) and particularly to help her understand 

new words.  

When asked if they felt like they use different strategies when reading English digitally 

compared with reading on paper, some of the students (4) said that there was absolutely no 

difference between reading on paper or on a digital tablet. Three of the students said that they 

thought it was easier to read on a digital tablet. One of these students said that it is easier on the 

digital tablet because the contrast is better, so it is easier to see the words. Another student said 

that she likes to read on her digital tablet because then she has easier access to online 

dictionaries. 

Three of the students preferred reading on paper. The main strategy that they felt they 

used better when reading on paper was trying to stay focused on their reading (PROB2). They 

said that they felt like they could concentrate on the text more effectively when they were 

reading on paper. One person mentioned that he did not have to think about scrolling if he was 

reading on paper and this helped him maintain focus on reading. In addition to concentration, 

all of these students thought that the sensory experience of reading on paper was important. 

They mentioned that holding the paper not only allowed them to focus better, but it also allowed 

them to page back and forth. They mentioned that they had a better sense of where things were 

when they read on paper. These students thought that reading on paper was faster. One student, 

who favored reading on the digital tablet, mentioned it may be easier to take tests on paper 

because they are more accustomed to it. This student emphasized that all of their tests are 

completed on paper. 

When asked what strategies the students would like to practice and improve and why, 

students had a wide range of answers. One person said that she almost never pauses to think 

about what she was reading (PROB5). She thought this would be something she would like 

improve so that she could have a better understanding of what she reads. She said that she rarely 

stops to ponder over what she has read, instead her first impression of the text is what stays 

with her. Another student said that he would like to read aloud (SUP1) more and visualize the 

information that he reads (PROB6) more. He thought reading aloud might help him to slow 

down and focus on the text. He thought that visualizing the information would help him to make 

more connections between different parts of the text. Another student said that he would like to 

ask himself more questions about the text (SUP3). He thought this would help him to know 

what it is he does not understand in the text, and what he might need to read again. Most of the 

students (7) did not know what they would like to improve. 
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6. Discussion 

There are several findings worth noting in the results. The first noteworthy result is that, despite 

past research suggesting otherwise (Mangen et al. 2013; Ackerman and Goldsmith 2011), the 

results of this study show that the ESL students did equally well on the paper-based test as the 

digital test. Technology is improving constantly, and reading on a tablet is becoming 

increasingly similar to reading a paper-based book. However, these results are not sufficient to 

conclude that students are no longer conscious of the difference between reading on paper and 

reading digitally. There are many other variables that must be researched before that conclusion 

is drawn. For example, we cannot ignore the reading preferences of some of the students that 

were interviewed. The fact that about a third of the students interviewed preferred reading on 

paper may mean that digital reading comprehension is linked to individual learning styles 

(Oxford 1990:3). Oxford mentions four learning styles that, although not mutually exclusive, 

can contribute to individual learning styles. These learning styles are related to different sensory 

preferences: visual, auditory, kinesthetic (movement-oriented), and tactile (touch-oriented). 

Oxford (1990) points out that students who favor kinesthetic and tactile sensory input enjoy 

working with tangible objects. In the present study, the students that preferred reading on paper 

mentioned how the sensory experience of feeling the paper, holding on to a book and navigating 

their way through pages of text was important. The pedagogical implications of this are that 

students must learn for themselves if they prefer reading digitally or on paper, and/or which 

gives each individual better results. While they may not always have a choice, at least students 

can be made aware of their strengths and weaknesses with regards to reading. For example, if 

a student knows that it is more difficult for them to focus when reading digitally, they can 

attempt to find ways that help them focus better while reading digitally (i.e. a quiet room, music, 

larger text). 

It should be emphasized that not all of the students interviewed preferred reading on 

paper, an equal number of students preferred reading digitally and the remainder had no 

preference for reading on paper or digitally. This finding is contrary to Kritschmar’s (2013) 

research where all of the participants in the study preferred reading on paper. This may show 

that attitudes towards digital reading are changing, particularly with young readers since the 

participants in Kritschmar’s study included people of all ages, while the participants in the 

present study included only 14- to 15-year olds. 

This study also found that the students completed the reading comprehension test at the 

same rate whether they took the test digitally or on paper. This result is contrary to previous 

indications (Ackerman and Goldsmith 2011), as well as my own hypothesis, that digital reading 
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can lead to faster and less comprehensive reading. In addition, the students reported moderate 

usage of all of the reading strategies when reading digitally and on paper. The digital tablet 

users did not report using any of the reading strategies more than any of the other strategies. In 

fact, many of the same strategies were reported as high-use strategies in both groups. These 

included: trying to stay focused on reading (PROB2), re-reading for better understanding 

(PROB7), paying close attention to reading (PROB4), using context clues (GLOB7), and 

guessing the meaning of unknown words (PROB8). This shows that the ESL students in this 

study reported using many of the same strategies whether they read digitally or on paper. It is 

worth noting that this study did not exploit digital tools that could have encouraged different 

strategy use (i.e. hyperlinks, online dictionaries, digital commenting), but there are also other 

variables that must be considered before we can draw any real conclusions from this result. 

The texts, for example, deserve some attention because the texts used in this study were 

short texts (ca. 220 words), with just 10 multiple choice short questions. While Mangen et al. 

(2013:67) asserts that even short texts used in digital reading assessments may have an impact 

on reading performance, it would be useful to repeat this study with a longer text. Changing the 

text length may influence both the score variable and the time variable in this study. Different 

types of texts could also be examined, for example expository texts or argumentative texts. 

Another factor to consider is the sample population. One challenge when using a sample 

population of ESL 8th grade students is that they have a range of competences in English. The 

test used in this study was designed to be appropriate for everyone in the 8th grade and both the 

first test and second test results produced a normal curve, showing that it was written so that a 

significant portion of the students could comprehend the text. However, in order to pinpoint 

real differences between reading English digitally and reading English on paper, it may be 

necessary to test a population of students that are even more equivalent in English competence.  

This study found that the high-scoring students had different high-use strategies than the 

low-scoring students. Although the low-scoring students and high-scoring students both 

reported using strategies such as trying to stay focused on reading (PROB3) and paying close 

attention to reading (PROB4), the results showed that the means for problem-solving strategies 

in the digital and paper group were slightly higher for the high-scoring students. Although it 

should be noted only one of these strategies, adjusting reading rate (PROB3), showed a 

statistical significance, and it was only significant in the paper group. Even so this result 

supports, to some extent, Shoerey and Maktari’s (2001) investigation where the high-ability 

students used more problem-solving (metacognitive) strategies and global (cognitive) strategies 

than the low-ability students.  
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Furthermore, in the present study the low-scoring students were not as consistent in 

strategy use as the high-scoring students. For example, the low-scoring students from the paper 

groups did not share the same high-use strategies as the low-scoring students from the digital 

group. This suggests that the low-scoring students were uncertain what strategies to use when 

reading. The high-scoring students, on the other hand, reported using many of the same 

strategies as high-use whether they read digitally or on paper. In addition to the strategies noted 

above, the high-scoring students had high-use strategies such as using context clues (GLOB7), 

re-reading for better understanding (PROB7), and adjusting reading rate (PROB3). The use 

of these strategies indicates that the high-scoring students did not give up when the reading 

become challenging, instead they reread the text for better understanding or slowed down their 

rate of reading. They also took the time to figure out the meaning of a word by using context 

clues. The pedagogical implications of this are that low-scoring students need to be encouraged 

to persevere by teaching them problem-solving strategies they can use when the reading 

becomes challenging. This agrees with previous research that supports the use of tools that 

promote strategy awareness in the classroom (Oxford 1990; Anderson 1991; Grabe 2004; Vaez 

Dalili and Tavakoli 2013).  

The Swedish School Curriculum states clearly that English students in the 8th grade need 

to learn reading strategies that will help them to read digital texts (Skolverket Lgr11). One 

aspect of this is learning problem-solving strategies like those mentioned above, but another 

aspect mentioned in the curriculum is learning to assess texts. This means learning to form 

opinions about texts, compare texts, critically evaluate texts, and put the text into a real world 

context. In this study the 8th graders reported moderate use of all reading strategies. However, 

the interviews indicate that a few students want to improve certain strategies such as pausing 

to think about the reading (PROB5), visualizing the information read (PROB6), and asking 

oneself more questions about the text (SUP3). These strategies, along with critically evaluating 

what is read (GLOB8), were not reported as high-use strategies in this study. These strategies 

should not be ignored as they are necessary for assessing digital texts and, in particular, texts 

found on the internet. 

Some of the low-use strategies may have good reason for being reported as low-use. For 

example, many students were probably reluctant to read aloud (SUP1) since they were reading 

in a classroom full with students. Also, the text only had one picture so it is understandable that 

using graphics in the text (GLOB6) was also reported as a low-use strategy. 

In their study, Sheorey and Mokhtari (2001) found that L2 readers used support strategies 

much more than the L1 readers. In this investigation, only three support strategies were 
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examined, and one of the strategies students may have been reluctant to use given the classroom 

situation (reading aloud (SUP1)). The explanation for the lack of support strategies is that this 

study was an attempt to recreate a real test scenario and in this type of situation many support 

strategies are typically not available to students, such as using dictionaries, discussing the text, 

and taking notes. For this reason, these support strategies were not included on the Reading 

Strategy Questionnaire. Although the lack of support strategies in the study can be seen as a 

limitation, it can also be seen as an advantage in the sense that it allowed a closer examination 

of the problem-solving strategies and global reading strategies that ESL students use. 

As mentioned in section 4.5, the questionnaire used in this study was a self-report measure 

which may be unreliable, particularly since 8th graders are 14-15 years old and young students 

may find it more difficult to report strategies accurately. Whether they report the strategies 

accurately or not, the process of thinking about what strategies they use when reading English 

is important and one step in a long process of becoming a skilled reader. Once the students are 

cognizant of what strategies exist they can become more conscious of when they are using the 

strategies, and more importantly, when they need to use a particular strategy.  

 

7. Conclusion 

The intention of this essay was to investigate the use of reading comprehension strategies by 

ESL 8th grade students in Sweden when reading English texts on paper and when reading 

English texts digitally. Previous research has shown lower reading comprehension and shorter 

test times when texts are read digitally (Ackerman and Goldsmith 2011), but research has also 

shown much potential for ESL students to use digital landscapes to improve reading 

comprehension (Huang 2014). The results of this study found no statistically significant 

difference between ESL students’ reading comprehension scores when reading English 

digitally and when reading English on paper. It also showed no statistically significant 

difference in the amount of time it took students to complete the tests digitally and on paper. 

Furthermore, students reported using very similar strategies when reading digitally and when 

reading on paper. 

The findings in this investigation, despite its limitations, indicate that digital reading is 

becoming increasingly “transparent”, meaning that digital reading applications are successful 

at mirroring the experience of paper reading. This realization is significant, but future endeavors 

in this field of research are warranted such as projects which explore the relationship between 

digital reading and different learning styles. In addition, research that looks at longer digital 
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texts as well as different types of text would deepen our understanding of digital reading 

comprehension. 

The pedagogical implications of this study need to be emphasized. Teaching students to 

be aware of various reading strategies, and even using assessment questionnaires in order to 

raise students’ awareness of reading strategies, can be valuable tools in the ESL classroom. In 

this study, for example, the importance of problem-solving strategies, both when reading 

digitally and on paper, were prevalent. Strategies that were reported as low-use strategies 

included evaluating and assessing the meaning of texts. These strategies are especially 

important when reading digital texts on the internet. Helping students become conscious of 

which strategies they need to use when they read can encourage them to persevere when their 

reading skills are challenged. The goal of the ESL teacher, therefore, should be to integrate 

reading strategies into the English reading curriculum so that English L2 students can teach 

themselves to be proficient readers whether reading digitally or on paper. 
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Appendix 1 First Test 

Best Friends 1 

If someone asks me what a real friend is I would say something like this: 

A real friend is someone you can talk to about anything, someone who doesn’t lie to you, and 

someone who is honest. When you’re with a real friend you can always be yourself and you 

never have to pretend to be someone else. It’s a question of trust, I think. 

My ideal friend is fun, a bit mad, and not bothered about how people look or talk. And that’s 

how my best friend is. He is my best friend because I’ve known him since I was five. I’d just 

started school and I’d been there two weeks, and he came running over, shouting ‘Hiya! Why 

don’t you play with me?’ 

We’ve been best friends ever since. It’s almost ten years now. I think we’ll be friends for the 

rest of our lives. There is something like lifelong friendship, isn’t there? We do a lot of things 

together: we go to football training, listen to music and we talk about girls, computers, well 

anything … 

We seldom argue. I do fall out with some friends though especially when they pick on my very 

best friend. I always stand up for him and I’m sure he’d stand up for me. 

That’s what friends are for, right? Standing up for one another! 

Alexander, 15 

Text from the “What’s Up?” Textbook (2006), Stockholm: Bonnier (96). 

 

1. Who wrote this text? 

o Alexander’s friend 

o Alexander 

o Alexander’s mother 

o Alexander’s teacher 

 

2. Alexander describes a real friend as: 

o someone who tells you secrets 
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o someone you can trust 

o someone who tells good jokes 

o someone who makes you laugh 

 

3. What does Alexander say that he does with his best friend? 

o nothing 

o anything 

o some things 

o a few things 

 

4. Alexander is … 

o often angry at his best friend. 

o never angry at this best friend. 

o sometimes angry at his best friend, but not often. 

o always angry at his best friend. 

 

5. To “stand up for someone” means … 

o to defend that person 

o to be able to tell that person the truth 

o to talk about that person 

o to pick a fight with another person 

 

6. In the text above “a bit mad” means: 

o a bit angry 

o very angry 

o a bit wild, or crazy 

o sick 

 

7. Alexander started school when he was … 

o 2 years old 

o 5 years old  

o 10 years old 

o 12 years old 

 

8. If something “bothers” you, it 

o makes you laugh 

o makes you cry 

o reminds you of your brother 

o irritates you 

 

9. To “fall out” with someone means … 

o to fall on the floor 

o to get angry with someone 

o to go out with friends 

o I don’t know 
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Appendix 2 Second Test 

Best Friends 2 

Looking back at my life, and I am almost eighty now. I must say that my four best friends 

have been very important to me. It’s a certain feeling of security and happiness, to think of 

them, to know that they are there – for me – and I for them. 

We all live in different parts of the world now, one in Switzerland, one in England, one in 

Canada and one in India; but it doesn’t matter. We’re still best friends, even if we don’t see 

each other that often nowadays. We grew up together and we’ve kept in touch over the 

years. When we were younger, we used to meet every day and we always laughed a lot. We 

all lived in the same little town, you see. 

Later, when we moved away to new places, to get married or to work somewhere else, we 

couldn’t meet all that often. We used to write long letters. And we phoned each other 

occasionally, but these days we just send emails. Marvelous invention, isn’t it, emailing? And 

then of course we meet, once or twice a year. 

The amazing thing is, we’ve never fallen out. We’ve known each other for more than seventy 

years and I can’t remember one single time when we’ve quarreled. That’s quite something, 

isn’t it? You know, friendship is so valuable so you can’t even risk it. 

Text from the “What’s Up?” Textbook (2006), Stockholm: Bonnier (97). 

Mary, 79 

 

 

1. Mary is … 

o almost 50 years old 

o almost 60 years old 

o almost 70 years old 

o almost 80 years old 

 

2. Mary’s friends make her feel … 

o young again 

o happy and secure 

o old 

o modern because she can use email 
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3. Mary’s friends live … 

o all over the world 

o in the same town as Mary 

o in towns near Mary’s town 

o on the same street 

 

4. When they were young, Mary and her friends … 

o met while on vacation 

o met in Switzerland 

o lived in the same town 

o lived in Canada together 

 

5. Now Mary and her friends … 

o phone each other once in a while 

o just send emails 

o send letters by post 

o meet each other often 

 

6. “Marvelous” means: 

o wonderful 

o awful 

o modern 

o technical 

 

7. “to keep in touch” means: 

o To shake hands 

o To give someone a hug 

o to talk or write to someone from time to time 

o to use email 

 

8. “quarreled” means: 

o to not speak to someone 

o to laugh at someone 

o to ignore someone 

o to argue with someone 

 

9. “occasionally means: 

o often 

o never 

o everyday 

o once in a while 

 

10.  Mary says that “friendship is so valuable”. She means: 

o Friendships never end 

o Friendships are important 

o Friendships are easy to break 

o Friendships hare hard to break 
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Appendix 3 Reading Strategy Questionnaire 

Namn:________________________________________ 

 

Instruktioner: I listan nedanför är olika påstående om vad du gjorde när du läste ”Best Friends 2”. 

Fem siffror följer varje påstående och varje siffra betyder följande: 

 

1 betyder “Jag gjorde det aldrig eller nästan aldrig” 

2 betyder “Jag gjorde det bara ibland” 

3 betyder “Jag gjorde det hälften av tiden 

4 betyder “Jag gjorde det ofta” 

5 betyder “Jag gjorde det hela tiden eller nästan hela tiden” 

 

Efter du har läst varje rad, ringa siffran (1, 2, 3, 4, eller 5) som passar dig bäst. 

Obs! Det finns inget rätt eller fel svar!  

 

1 Jag hade ett syfte i åtanke när jag läste texten. 1           2           3           4           5 

2 Jag tänkte på vad jag redan visste för det  hjälpte mig förstå texten. 1           2           3           4           5 

3 Jag skummade igenom texten för att se vad det handlade om innan 

jag läste.  

1           2           3           4           5 

4 När texten blev svår, läste jag högt för att hjälpa mig förstå vad jag 

läste. 

1           2           3           4           5 

5 Jag läste sakta och noggrant för att vara säker att jag förstod vad 

jag läste. 

1           2           3           4           5 

6 Jag skummade igenom texten till att börja med för att se hur lång 

den var och hur den var organiserad. 

1           2           3           4           5 

7 Jag försökte komma tillbaka till rätt spår när jag tappade 

koncentrationen 

1           2           3           4           5 

8 Jag justerade min läshastighet beroende på vad jag läste. 1           2           3           4           5 

9 Jag bestämde mig för vad jag skulle läsa noggrant och vad jag 

skulle ignorera. 

1           2           3           4           5 

10 När texten blev svår, blev jag mer uppmärksam på vad jag läste. 1           2           3           4           5 

11 Jag använde bilden i texten för att öka min förståelse. 1           2           3           4           5 

12 Jag stannade till då och då för att tänka på vad jag läste. 1           2           3           4           5 

13 Jag förstod texten på grund av sammanhanget. 1           2           3           4           5 

14 Jag försökte föreställa mig bilder för att det hjälpte mig komma 1           2           3           4           5 
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ihåg vad jag läste. 

15 Jag utvärderade texten, alltså jag funderade över vad t ex livslång 

vänskap betyder för mig. 

1           2           3           4           5 

16 Jag gick fram och tillbaka i texten för att hitta kopplingar mellan 

ideer. 

1           2           3           4           5 

17 Jag kollade min förståelse när jag stötte på motstridiga uppgifter.  1           2           3           4           5 

18 Jag försökte gissa vad texten handlade om när jag läste. 1           2           3           4           5 

19 När det blev svårt, läste jag om för att öka min förståelse. 1           2           3           4           5 

20 Jag frågade mig själv frågor som jag ville ha svar på i texten. 1           2           3           4           5 

21 Efteråt kollade jag om mina gissningar om texten var rätt eller fel. 1           2           3           4           5 

22 Jag försökte gissa betydelsen av okända ord eller fraser. 1           2           3           4           5 
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Appendix 4 Metacognitive Awareness of Reading Strategies Inventory 

(Mokhtari, and Reichard 2002:258) 

GLOB 1 I have a purpose in mind when I read. 

SUP 2 I take notes while reading to help me understand what I read. 

GLOB 3 I think about what I know to help me understand what I read 

GLOB 4 I preview the text to see what it's about before reading.  

SUP 5 When text becomes difficult, I read aloud to help me understand what I read. 

SUP 6 I summarize what I read to reflect on important information in the text. 

GLOB 7 I think about whether the content of the text fits my reading purpose. 

PROB 8 I read slowly, but carefully to be sure I understand what I'm reading. 

SUP 9 I discuss what I read with others to check my understanding. 

GLOB 10 I skim the text first by noting characteristics like length and organization 

PROB 11 I try to get back on track when I lose concentration.  

SUP 12 I underline or circle information in the text to help me remember it. 

PROB 13 I adjust my reading speed according to what I'm reading. 

GLOB 14 I decide what to read closely and what to ignore. 

PROB 15 I use reference materials such as dictionaries to help me understand what I read. 

GLOB 16 When text becomes difficult, I pay closer attention to what I am reading. 

SUP 17 I use tables, figures, and pictures in text to increase my understanding. 

PROB 18 I stop from time to time and think about what I am reading. 

GLOB 19 I use context clues to help me better understand what I'm reading. 

SUP 20 I paraphrase (restate ideas in my words) to better understand what I read. 

PROB 21 I try to picture or visualize information to help remember what I read. 

GLOB 22 I use typographical aids like boldface and italics to identify key information. 

GLOB 23 I critically analyze and evaluate the information presented in the text. 

SUP 24 I go back and forth in the text to find relationships among ideas in it. 

GLOB 25 I check my understanding what I come across conflicting information. 

GLOB 26 I try to guess what the material is about when I read. 

PROB 27 When text becomes difficult, I reread to increase my understanding. 

SUP 28 I ask myself questions I like to have answered in the text. 

GLOB 29 I check to see if my guesses about the text are right or wrong. 

PROB 30 I try to guess the meaning of unknown words or phrases.  
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Appendix 5 Reported Strategy Use of Low and High-scoring Students (digital)  

Differences of reported reading strategy use by low and high-scoring students (digital)  

  Students 

scoring  

<70% 

(N = 4) 

 

Students 

Scoring  

>70% 

(N = 18) 

t (20) p-value 

Name Strategy M S.D. M S.D   

GLOB1 Setting purpose for reading 3.50 0.58 3.11 1.02 0.7261 0.4762 

GLOB2 Using prior knowledge 3.75 1.26 3.94 1.11 0.3103 0.7595 

GLOB3 Previewing text before reading 2.00 1.41 2.61 1.42 0.7790 0.4451 

GLOB4 Skimming to note text characteristics 3.50 1.29 2.28 1.07 1.9932 0.0601 

GLOB5 Determining what to read 3.25 1.71 2.94 1.21 0.4259 0.6747 

GLOB6 Using graphics displayed in the text 2.75 0.50 2.28 1.32 0.6934 0.4961 

GLOB7 Using context clues 3.25 0.50 3.94 0.80 1.6429 0.1160 

GLOB8 Critically evaluating what is read 3.00 1.63 2.72 1.36 0.3571 0.7248 

GLOB9 Resolving conflicting information 2.00 1.15 3.11 1.32 1.5467 0.1376 

GLOB10 Predicting or guessing text meaning 2.50 1.29 2.94 1.35 0.5998 0.5554 

GLOB11 Confirming predictions 3.50 0.58 3.17 1.38 0.4659 0.6463 

PROB1 Reading slowly and carefully 2.50 1.29 3.39 1.04 1.4906 0.1517 

PROB2 Trying to stay focused on reading 4.00 1.41 3.94 1.21 0.808 .9364 

PROB3 Adjusting reading rate 3.25 0.96 3.50 1.15 0.4025 0.6916 

PROB4 Paying close attention to reading 4.00 0.82 3.83 1.04 0.2978 0.7689 

PROB5 Pausing and thinking about reading 2.50 1.29 3.06 1.39 0.7297 0.4741 

PROB6 Visualizing information read 3.00 1.41 2.50 0.99 0.8528 0.4039 

PROB7 Re-reading for better understanding 3.00 1.41 3.94 1.39 1.2244 0.2350 

PROB8 Guessing meaning of unknown words 3.50 0.58 3.72 1.49 0.2893 0.7753 

SUP1 Reading aloud what text becomes hard 2.75 1.71 1.72 1.27 1.3790 0.1831 

SUP2 Going back and forth in text 2.00 1.15 3.11 1.32 1.5467 0.1376 

SUP3 Asking oneself questions 3.50 1.29 2.00 1.08 2.4271 0.0248 

GLRS Global Reading Strategies 3.07 1.14 2.99 1.28 0.1149 0.9097 

PRS Problem-solving Reading 

Strategies 

3.22 1.17 3.50 1.28 0.4007 0.6929 

SRS Support Reading Strategies 2.75 1.36 2.28 1.34 0.6331 0.5338 

ORS Overall Reading Strategies 3.08 1.19 3.08 1.35 0.00 1.000 
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Appendix 6 Reported Strategy Use of Low and High-scoring Students (paper) 

Differences of reported reading strategy use by low and high-scoring (paper-based) 

  Students 

scoring  

<70% 

(N = 4) 

 

Students 

Scoring  

>70% 

(N = 18) 

t (19) p-value 

Name Strategy M S.D. M S.D   

GLOB1 Setting purpose for reading 2.40 1.14 3.13 1.15 0.2349 0.2319 

GLOB2 Using prior knowledge 3.20 0.45 3.06 1.39 0.2145 0.8324 

GLOB3 Previewing text before reading 2.40 1.14 2.63 1.45 0.3149 0.7563 

GLOB4 Skimming to note text characteristics 1.80 0.84 2.06 1.18 0.4584 0.6519 

GLOB5 Determining what to read 3.40 1.67 2.88 1.45 0.6815 0.5038 

GLOB6 Using graphics displayed in the text 1.60 0.89 2.25 1.39 0.9745 0.3420 

GLOB7 Using context clues 3.00 1.22 3.63 0.96 1.196 0.2462 

GLOB8 Critically evaluating what is read 2.20 1.30 2.63 1.36 0.6151 0.5458 

GLOB9 Resolving conflicting information 3.00 0.71 3.00 1.32 0.000 1.000 

GLOB10 Predicting or guessing text meaning 3.40 0.55 2.63 1.31 1.2701 0.2194 

GLOB11 Confirming predictions 2.60 1.34 3.13 1.41 0.7348 0.4714 

PROB1 Reading slowly and carefully 3.00 1.22 3.38 1.15 0.6287 0.5370 

PROB2 Trying to stay focused on reading 3.80 0.45 3.75 1.24 0.0872 0.9314 

PROB3 Adjusting reading rate 2.20 0.45 3.75 0.93 3.5498 0.0021* 

PROB4 Paying close attention to reading 3.40 0.89 3.69 0.95 0.5997 0.5558 

PROB5 Pausing and thinking about reading 3.00 0.71 3.25 1.06 0.4880 0.6312 

PROB6 Visualizing information read 2.40 1.14 2.69 1.20 0.4739 0.6410 

PROB7 Re-reading for better understanding 3.40 1.14 3.88 1.09 0.8436 0.4094 

PROB8 Guessing meaning of unknown words 3.00 0.71 3.38 1.26 0.6287 0.5370 

SUP1 Reading aloud what text becomes hard 1.40 0.89 1.69 1.20 0.4928 0.6278 

SUP2 Going back and forth in text 2.20 0.84 2.50 1.26 0.4930 0.6276 

SUP3 Asking oneself questions 2.20 1.30 2.06 0.93 0.2633 0.7951 

GLRS Global Reading Strategies 2.64 1.13 2.82 1.34 0.2640 0.7897 

PRS Problem-solving Reading 

Strategies 

3.03 0.94 3.47 1.14 0.7801 0.4450 

SRS Support Reading Strategies 1.93 1.00 2.08 1.15 0.2614 0.7966 

ORS Overall Reading Strategies 2.68 1.10 2.95 1.33 0.00 1.000 

Note: * Significant at p<0.05 
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Appendix 7 Reported Strategy Use of Low-scoring Students (digital and paper) 

Differences of reported reading strategy use by low-scoring students (digital and paper-based)  

  Digital 

(N = 4) 

 

Paper  

(N = 5) 

t (7) p-value 

Name Strategy M S.D. M S.D   

GLOB1 Setting purpose for reading 3.50 1.41 2.40 1.14 1.7424 0.1250 

GLOB2 Using prior knowledge 3.75 1.26 3.20 0.45 0.9208 0.3878 

GLOB3 Previewing text before reading 2.00 0.58 2.40 1.14 0.4714 0.6517 

GLOB4 Skimming to note text characteristics 3.50 1.29 1.80 0.84 2.4007 0.0474* 

GLOB5 Determining what to read 3.25 1.71 3.40 1.67 0.1325 0.8984 

GLOB6 Using graphics displayed in the text 2.75 0.50 1.60 0.89 2.2821 0.0565 

GLOB7 Using context clues 3.25 0.50 3.00 1.22 0.3795 0.7156 

GLOB8 Critically evaluating what is read 3.00 1.63 2.20 1.30 0.8202 0.4392 

GLOB9 Resolving conflicting information 2.75 1.26 3.00 0.71 0.3795 0.7156 

GLOB10 Predicting or guessing text meaning 2.50 1.29 3.40 0.55 1.4256 0.1970 

GLOB11 Confirming predictions 3.50 0.58 2.60 1.34 1.2396 0.2551 

PROB1 Reading slowly and carefully 2.50 1.29 3.00 1.22 0.5946 0.5708 

PROB2 Trying to stay focused on reading 4.00 1.41 3.80 0.45 0.3025 0.7711 

PROB3 Adjusting reading rate 3.25 0.96 2.20 0.45 2.1980 0.0639 

PROB4 Paying close attention to reading 4.00 0.82 3.40 0.89 1.0377 0.3339 

PROB5 Pausing and thinking about reading 2.50 1.29 3.00 0.71 0.7454 0.4803 

PROB6 Visualizing information read 3.00 1.41 2.40 1.14 0.7071 0.5024 

PROB7 Re-reading for better understanding 3.00 1.41 3.40 1.140 0.4714 0.6517 

PROB8 Guessing meaning of unknown words 3.50 0.58 3.00 0.71 1.1386 0.2924 

SUP1 Reading aloud what text becomes 

hard 

2.75 1.71 1.40 0.89 1.5403 0.1674 

SUP2 Going back and forth in text 2.00 1.15 2.20 0.84 0.3025 0.7711 

SUP3 Asking oneself questions 3.50 1.29 2.20 1.30 1.4926 0.1792 

GLRS Global Reading Strategies 3.07 1.14 2.64 1.13 0.5651 0.5896 

PRS Problem-solving Reading 

Strategies 

3.22 1.17 3.03 0.94 0.2711 0.7941 

SRS Support Reading Strategies 2.75 1.36 2.02 1.00 0.3574 0.7313 

ORS Overall Reading Strategies 3.08 1.19 2.68 1.10 0.6169 0.5233 

Note: * Significant at p<0.05 
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Appendix 8 Reported Strategy Use by High-scoring Students (digital and paper) 

Differences of reported reading strategy use by high-scoring students (digital and paper-based)  

  Digital 

(N = 16) 

 

Paper  

(N = 18) 

t (7) p-value 

Name Strategy M S.D. M S.D   

GLOB1 Setting purpose for reading 3.11 1.02 3.13 1.15 0.0373 0.9705 

GLOB2 Using prior knowledge 3.94 1.11 3.06 1.39 2.0559 0.0480* 

GLOB3 Previewing text before reading 2.61 1.42 2.63 1.45 0.0281 0.9777 

GLOB4 Skimming to note text characteristics 2.28 1.07 2.06 1.18 0.5566 0.5817 

GLOB5 Determining what to read 2.94 1.21 2.88 1.45 0.1518 0.8803 

GLOB6 Using graphics displayed in the text 2.28 1.32 2.25 1.39 0.0597 0.9527 

GLOB7 Using context clues 3.94 0.80 3.63 0.96 1.0583 0.2978 

GLOB8 Critically evaluating what is read 2.72 1.36 2.63 1.36 0.2078 0.8367 

GLOB9 Resolving conflicting information 3.00 0.97 3.00 1.32 0.0000 1.000 

GLOB10 Predicting or guessing text meaning 2.94 1.35 2.63 1.31 0.6985 0.4899 

GLOB11 Confirming predictions 3.17 1.38 3.13 1.41 0.0869 0.9313 

PROB1 Reading slowly and carefully 3.39 1.04 3.38 1.15 0.0371 0.9707 

PROB2 Trying to stay focused on reading 3.94 1.21 3.75 1.24 0.4623 0.6470 

PROB3 Adjusting reading rate 3.50 1.15 3.75 0.93 0.6908 0.4947 

PROB4 Paying close attention to reading 3.83 1.04 3.69 0.95 0.4249 0.6738 

PROB5 Pausing and thinking about reading 3.06 1.39 3.25 1.06 0.4530 0.6536 

PROB6 Visualizing information read 2.50 0.99 2.69 1.20 0.5012 0.6197 

PROB7 Re-reading for better understanding 3.94 1.39 3.88 1.09 0.1606 0.8734 

PROB8 Guessing meaning of unknown words 3.72 1.49 3.38 1.26 0.7298 0.4708 

SUP1 Reading aloud what text becomes 

hard 

1.72 1.27 1.69 1.20 0.0816 0.9355 

SUP2 Going back and forth in text 3.11 1.32 2.50 1.26 1.3720 0.1796 

SUP3 Asking oneself questions 2.00 1.08 2.06 0.93 o.1793 0.8588 

GLRS Global Reading Strategies 2.99 1.28 2.82 1.34 0.3781 0.7078 

PRS Problem-solving Reading 

Strategies 

3.49 1.28 3.47 1.14 0.0479 0.9621 

SRS Support Reading Strategies 2.28 1.34 2.08 1.15 0.4640 0.6458 

ORS Overall Reading Strategies 3.08 1.35 2.95 1.33 0.2822 0.7796 

Note: * Significant at p<0.05 
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Appendix 9 Reading Strategies, Low and High-scoring Students Compared 

 

Reported reading strategies used most (in bold) and least by low-scoring students and high-scoring 

students (digital group) 

Low-scoring group (n = 4) High-scoring group (n = 18) 

Name Strategy Name Strategy 

PROB2 Trying to stay focused on reading GLOB2 Using prior knowledge 

PROB4 Paying close attention to reading PROB2 Trying to stay focused on reading 

GLOB2 Using prior knowledge GLOB7 Using context clues 

GLOB4 Skimming to note text 

characteristics 

PROB7 Re-reading for better understanding 

SUP3 

GLOB11 

PROB8 

GLOB1 

Asking oneself questions * 

Confirming Predictions* 

Guessing the meaning of words* 

Setting the purpose for reading* 

PROB4 Paying close attention to reading 

PROB1 Reading slowly and carefully PROB6 Visualizing information read 

PROB5 Pausing and thinking about reading GLOB4 Skimming to note text characteristics 

GLOB10 Predicting or guessing text meaning GLOB6 Using graphics displayed in the text 

GLOB3 Previewing text before reading SUP3 Asking oneself questions 

SUP2 Going back and forth in text SUP1 Reading aloud what text becomes hard 

*These four strategies had the same mean 

 

 

 

Reported reading strategies used most and least by low-scoring and high-scoring students (paper group) 

Low-scoring group (n = 5) High-scoring group (n = 18) 

Name Strategy Name Strategy 

PROB2 Trying to stay focused on reading PROB7 Re-reading for better understanding 

GLOB5 Determining what to read PROB2 Trying to stay focused on reading 

PROB4 Paying close attention to reading PROB3 Adjusting reading rate 

GLOB10 Predicting or guessing text meaning PROB4 Paying close attention to reading 

PROB7 Re-reading for better 

understanding 

GLOB7 Using context clues 

SUP2 Going back and forth in text SUP2 Going back and forth in text 

SUP3 Asking oneself questions GLOB6 Using graphics displayed in the text 

GLOB4 Skimming to note text characteristics GLOB4 Skimming to note text characteristics 

GLOB6 Using graphics displayed in the text SUP3 Asking oneself questions 

SUP1 Predicting or guessing text meaning SUP1 Reading aloud what text becomes hard 
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Appendix 10 Reading Strategies, Low Scorers Compared and High Scorers Compared 

 

Reported reading strategies used by low-scoring students (under 70%) (paper and digital 

group) 

Digital low-scoring group (n = 4) Paper low-scoring group (n = 5) 

Name Strategy Name Strategy 

PROB2 Trying to stay focused on reading PROB2 Trying to stay focused on reading 

PROB4 Paying close attention to reading GLOB5 Determining what to read 

GLOB2 Using prior knowledge PROB4 Paying close attention to reading 

GLOB4 Skimming to note text 

characteristics 

GLOB10 Predicting or guessing text 

meaning 

SUP3 

GLOB11 

PROB8 

GLOB1 

Asking oneself questions * 

Confirming Predictions* 

Guessing the meaning of words* 

Setting the purpose for reading* 

PROB7 Re-reading for better 

understanding 

PROB1 Reading slowly and carefully SUP2 Going back and forth in the text 

PROB5 Pausing and thinking about reading SUP3 Asking oneself questions 

GLOB10 Predicting or guessing text meaning GLOB4 Skimming to note text characteristics 

GLOB3 Previewing text before reading GLOB6 Using graphics displayed in the text 

SUP2 Going back and forth in the text SUP1 Reading aloud when text becomes 

hard 

*These four strategies had the same mean 

 

 

Reported reading strategies used by high-scoring students (over 70%) (paper and digital group) 

Digital high-scoring group (n = 18) Paper high-scoring group (n = 16) 

Name Strategy Name Strategy 

GLOB2 Using prior knowledge PROB7 Re-reading for better understanding 

PROB2 Trying to stay focused on reading PROB2 Trying to stay focused on reading 

GLOB7 Using context clues PROB3 Adjusting reading rate 

PROB7 

Re-reading for better 

understanding PROB4 Paying close attention to reading 

PROB4 Paying close attention to reading GLOB7 Using context clues 

PROB6 Visualizing information read SUP2 Going back and forth in text 

GLOB4 Skimming to note text characteristics GLOB6 Using graphics displayed in the text 

GLOB6 Using graphics displayed in the text GLOB4 Skimming to note text characteristics 

SUP3 Asking oneself questions  SUP3 Asking oneself questions 

SUP1 

Reading aloud when text becomes 

hard SUP1 

Reading aloud when text becomes 

hard 

 


