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With the rapid growth of computer technology, some printed texts are designed as hypertexts 
to help EFL (English as a foreign language) learners search for and process multiple 
resources in a timely manner for autonomous learning. The purpose of this study was to 
design a hypertext system and examine if a 14-week teacher-guided print-based and 
hypertext reading intervention might benefit non-traditional EFL students’ reading 
comprehension. Non-traditional EFL students are older students with greater work 
experience. The primary investigation finding revealed no significant difference in 
comprehension between the teacher-guided print-based and hypertext intervention conditions, 
though a significant mean improvement was found after hypertext learning. EFL learners’ 
attitudes also supported that both teacher-guided print-based and hypertext interventions 
merit reading comprehension performance. In addition, there appears to be a significantly 
strong and positive relationship between the perceived usefulness of hypertext reading and 
attempt of future hypertext use, suggesting that the majority of non-traditional EFL learners 
made a positive willingness and prediction to use the hypertext system in their future reading, 
but that the degree of usefulness of hypertext reading was not reliably predicted by their 
hypertext comprehension scores. Based on the investigation results, limitations and future 
research are discussed and presented. 

 
Introduction 
 
Recent research on the subject of reading has shown that reading exists as a complex cognitive activity 
indispensable for adequate functioning and for obtaining information in contemporary society (Alfassi, 
2004; Zhang, 1993). To enter any literate society, students must know how to learn from reading in order 
to succeed. However, students in Taiwan often select ineffective and inefficient strategies with little 
strategic intent (Ko, 2002). Many Taiwanese English as a foreign language (EFL) students assume that 
the intended author’s meaning lies within the printed words, leaving the reading process no more than 
obtaining meaning from the words on the page. EFL students in Taiwan approach reading passively, 
relying heavily on the use of a bilingual dictionary, thereby spending countless hours labouring over 
direct sentence-by-sentence translations. Despite all the efforts made, students’ reading comprehension 
remains poor (Shang, 2010). 
 
For too many EFL students, reading failure is a persistent problem; not all readers have the essential 
knowledge to master reading strategies and experiences to relate to the text (Chen, Teng, Lee, & Kinshuk, 
2011). Effective and appropriate scaffolding is, therefore, necessary to meet the needs of students to cope 
with the reading difficulties mentioned above (Ritchey, Silverman, Montanaro, & Schatschneider, 2012). 
Scaffolding is a conception of providing students with necessary learning support to resolve what they 
cannot accomplish alone to achieve the ultimate goal of reading (Wood, Bruner, & Ross, 1976), and it has 
been a flexible and effective strategy in assisting EFL students doing high-order cognitive reading 
activities by using pre-, during-, and post-reading strategies (Chen et al., 2011). A considerable number of 
studies have suggested the advantages of applying scaffolding strategies in reading pedagogy to enhance 
the ability of inquiry (Li & Lim, 2008), problem solving (Kim & Hannafin, 2011), and reading 
comprehension performance (Cooke, 2002; Fournier & Graves, 2002; Graves & Liang, 2003). 
 
With the rapid growth of computer technology, computer-based instruction (CBI) has been a popular 
scaffolded teaching tool used worldwide to motivate students to learn autonomously (Gunduz, 2005; 
Higgins, 1995). Thus, some printed texts are designed as hypertexts to help learners search for and 
process multiple resources in a timely manner (Iiyoshi, Hannafin, & Wang, 2005; Wang, Kinzie, & 
McGuire, 2010). Although comprehending a hypertext as an “analog to traditional reading environments” 
(Lawless & Kulikowich, 1996, p. 385) requires the same cognitive processes involved in reading a 
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printed text, hypertexts differ dramatically from traditional texts in that they provide readers with the 
opportunity to interact with the text (Lawless, Brown, Mills, & Mayall, 2003). Hypertexts in particular 
provide new text formats, new purposes for reading, and new ways to interact with information that can 
help to extract meaning from traditional paper-based texts to attain higher comprehension scores and 
degree of satisfaction (Chen et al., 2011; Huang, Chern, & Lin, 2009; MacArthur & Haynes, 1995; Ray, 
2004; Ray & Belden, 2007). 
 
Since hypertext is likely to become more dominant in the future, few attempts have been made to 
examine non-traditional EFL students’ attitudes towards their e-learning experience and its impact on 
their reading outcomes. Non-traditional students in Taiwan are older and have more social and working 
experiences than traditional students. They also have different learning processes and needs; it is 
important to use various instructional approaches to arouse their motivation for autonomous learning 
(Liang & Lai, 2003). Nevertheless, their particular needs and reading outcomes have often been neglected 
(Shang, 2005). It is assumed that non-traditional EFL students should have positive user attitudes towards 
the feature of the hypertext learning context since most of them have jobs during the daytime; it is more 
convenient for them to read the hypertexts online. Thus, they may show strong preferences for the online 
learning context due to the reduced constraints on physical location or time of day. Little research, 
however, has been done by reading researchers and educators to assess whether or not the act of 
non-traditional EFL students’ reading differs across print and hypertext environments, as well as the 
well-structured hypertext’s potential impact on reading comprehension. Furthermore, non-traditional EFL 
students’ psychological engagement has a significant impact on software use and ongoing autonomous 
learning, and therefore should be investigated thoroughly. To explore how variables such as traditional 
print, hypertext, and e-learning experience influence reading comprehension from a hypertext 
environment in a Taiwanese learning context, an e-learning system was designed and developed to 
compare the effect of conventional face-to-face teacher-guided print-based and online hypertext reading 
interventions. It is hypothesised that positive effects of using the e-learning hypertext system to enhance 
non-traditional EFL students’ learning interest and reading comprehension can be observed. 
 
Literature review 
 
EFL reading comprehension 
 
Reading is an interactive process combining top-down and bottom-up processing (Barnett, 1989). The 
major purpose of reading a document is comprehension (Protopsaltis & Bouki, 2005). Reading 
comprehension, as defined within schema theory, is “the process of the interpretation of new information, 
and the assimilation and accommodation of this information into memory structures or schemata” 
(Lawless et al., 2003, p. 913). Wixson and Peters (1984) described reading comprehension as “the process 
of constructing meaning through the dynamic interaction among the reader’s existing knowledge, the 
information suggested by the written language, and the context of the reading situation” (p. 5). To 
enhance reading comprehension, several factors need to be considered, such as vocabulary, 
prior/background knowledge, textual clues, intrinsic motivation or interest, as well as strategic behaviours 
for monitoring (Lawless et al., 2003; Ritchey et al., 2012).  
 
As mentioned earlier, Taiwanese EFL students’ reading comprehension remains poor (Shang, 2010), 
especially for those learners with a low English proficiency level. Cheng (2000) found that when reading 
easy English and Chinese texts, Taiwanese students’ use of reading strategies is similar, but when they 
are presented with difficult Chinese and English texts, their use of strategies in reading the Chinese text is 
more meaning-focused or global. In contrast, when they read the English text, they employ more 
low-level or local processing strategies. Since it is not easy to be a constructive and effective English 
language reader (Dole, Duffy, Roehler, & Pearson, 1991; Shuell, 1986), the reading process should be 
scaffolded by an appropriate intervention with multiple representations in order to enhance EFL learners’ 
reading comprehension (Chen et al., 2011; Paris & Oka, 1989). 
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Scaffolded reading 
 
As discussed earlier, comprehension is the ultimate goal of reading instruction (Protopsaltis & Bouki, 
2005). Effective and appropriate intervention or scaffolding is, therefore, necessary to meet the needs of 
EFL readers (Ritchey et al., 2012). The term scaffolding was first used by Wood et al. (1976), who used it 
to characterise mothers’ verbal interaction when reading to their children (Fitzgerald & Graves, 2005). 
Scaffolding later in the educational sense refers to the process that enables a novice to solve a problem or 
achieve a goal which would not be possible to achieve without some external help (Chen et al., 2011). 
Numerous studies have shown that teachers’ scaffolded instruction has been recognised as an important 
way to help EFL learners use paper-reading strategies effectively so as to read more productively and gain 
a fuller understanding of the text (Chang, 1998; Cheng, 1998; Fitzgerald & Graves, 2005; Sheorey & 
Mokhtari, 2001). Wharton-McDonald, Pressley, and Jampston’s (1998) study also illustrated that teachers 
whose students demonstrate higher-level achievement in reading and writing extensively use scaffolding 
in instruction among other successful practices.  
 
To help English language learners master both reading and content effectively, Graves and Graves (2003) 
proposed an instructional framework for reading – scaffolded reading experience (SRE). An SRE is 
designed to broaden English language learners’ repertoires of reading strategies and skills; it consists of a 
set of pre-, during-, and post-reading activities (Fitzgerald & Graves, 2005). Pre-reading activities are 
developed to prepare or motivate EFL students to read the selected material, relate the content to students’ 
prior knowledge, and activate their background knowledge. During-reading activities are what EFL 
students or teachers do to assist or guide students’ understanding as they are reading. Post-reading 
activities are designed to synthesise the content and evaluate EFL students’ understanding of the text. 
Studies have shown that students score significantly higher when receiving the SRE, and that they answer 
every attitude question more positively (Cooke, 2002; Fournier & Graves, 2002; Graves & Liang, 2003). 
English language learners receiving the SRE also demonstrate superior ability in using higher order 
thinking skills.  
 
With the rapid growth of computer technology, the concept of instructional scaffolding has been 
elaborated, related to CBI as another scaffolding tool to motivate EFL learners to read autonomously 
(Gunduz, 2005; Higgins, 1995). Thus, some printed texts are designed as hypertexts to help English 
language learners search for and comprehend the materials in a timely manner with computer-assisted 
functions (Iiyoshi et al., 2005; Wang et al., 2010). No matter whether reading a traditional printed text or 
a hypertext, it is essential to require EFL learners to do pre-, during-, and post-reading activities in a 
well-structured learning environment to motivate their interest in reading, guide their understanding, and 
synthesise the information contained within the text. According to Fitzgerald and Graves (2005), the 
framework of scaffolded reading can ease the cognitive demands on the English language learners by 
modelling, providing support with scaffolding, and gradually withdrawing support when EFL learners 
have mastered the skills for independent learning. Inspired by Vygotsky’s (1978) zone of proximal 
development (ZPD) concept, which he defined as the distance between a child’s “actual developmental 
level as determined by independent problem solving” and the higher level revealed in “potential 
development as determined through problem solving under adult guidance or in collaboration with more 
peers” (p. 86), it is important to provide a well-structured form of scaffolding for EFL readers to use 
background knowledge, words, and the acquisition of meaning by doing a series of pre-, during-, and 
post-reading activities until independent performance is achieved (Graves & Graves, 2003; Pea, 2004). 
 
Comparison between print-based and hypertext reading  
 
Hypertexts are distinctly different from printed texts in ways that prompt readers to use unique cognitive 
processes and strategies (Coiro & Dobler, 2007). According to Kasper (2003), reading hypertexts is a 
“naturally dynamic, recursive, and integrated process, one that provides multiple opportunities for 
students to acquire, test, and reframe knowledge through cognitive reconstruction of text, intertextual 
analysis and exposure to varied perspectives on issues” (p. 29). When reading hypertexts, readers must 
select a target location instead of turning the page, in order to move through the text (Coiro & Dobler, 
2007). Consequently, in comparison to printed texts, hypertexts require readers to take a much more 
active role in manipulating texts on screen as they adapt to the online reading environment for better 
reading comprehension (Gervais, 2007).  
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A second difference is that contemporary hypertexts often incorporate navigation buttons or images 
“linked electronically by multiple paths, chains, or trails in an open-ended, perpetually unfinished 
textuality” (Landow, 1997, p. 3) to provide a visual representation of a hyperlink rather than a textual one. 
As described by Fitzgibbons (2008), the most basic property of hypertext is its capacity to create links 
within and among texts. Within a document, elements of the apparatus, such as definition of terms and 
references, can all be hyperlinked to provide readers with additional information for comprehension. 
Consequently, hypertext readers must integrate decoding processes and interpret images and pictures with 
their own comprehension strategies (Kinzer & Leander, 2003). In other words, English language learners 
reading a hypertext must be able to identify what information is needed to enhance their specific 
comprehension of the topic and where to find that information via hyperlinking.  
 
Finally, hypertexts differ dramatically from traditional texts in that they provide readers with the 
opportunity to interact with the text (Lawless et al., 2003). Hypertexts in particular provide new text 
formats and new ways to interact with information, which can help to extract meaning from traditional 
paper-based texts (Coiro, 2003). Hypertexts can be interactive and satisfy specific requirements of an EFL 
reader and allow readers to make decisions about what information to access (Landow, 1992; Moos & 
Marroquin, 2010). Nevertheless, Gervais (2007) found that hypertext readers read quickly and are lost in 
the overflow of digital information. 
 
Research on hypertext reading and EFL reading comprehension 
 
With the advance of computer technology, researchers have begun to investigate the ways in which 
hypertexts could be employed to enhance students’ reading comprehension. For over a decade, 
educational technologists have studied the uses and effects of hypertexts and have been centrally 
concerned with the role of hypertexts as a replacement for traditional printed texts (Eveland & Dunwoody, 
2002). Thus, numerous studies have been conducted in testing the unique contributions that hypertexts 
can make to the comprehension process, showing that students attain significantly higher comprehension 
scores by reading the hypertext version and that they also state a preference for that mode over the print 
version (Chen et al., 2011; Huang et al., 2009; MacArthur & Haynes, 1995; Ray, 2004; Ray & Belden, 
2007). However, relatively few studies have reported the effect of hypertext reading on reading 
comprehension in the EFL context (Coiro & Dobler, 2007; Huang, Chern, & Lin, 2009). Although 
hypertexts can offer students many benefits, Rouet and Levonen (1996) advised that without overt 
scaffolding or intervention in how to navigate hypertexts effectively, students may become lost in a sea of 
information because reading hypertexts often requires a more cognitively demanding mode of learning 
than it does when reading printed texts (Nowak, 2008; Shapiro & Niederhauser, 2004). Troffer’s (2000) 
research showed that reading from the screen is about 30% slower than reading from the printed text, and 
most hypertext readers tend to scan a document rather than read word for word. Liou (2004) also found 
that even though students in Taiwan have good computer literacy, they still have problems coping with 
electronic literacy due to a lack of appropriate strategies to comprehend online English texts.  
 
Foltz (1996) investigated the role of prior knowledge, text structure, and coherence of hypertexts with 
respect to reading comprehension. He argued that hypertexts provide fewer context cues than the 
traditional printed texts. His study further indicated that lower proficiency readers need additional 
scaffolds with practice or a well-structured navigation system to maintain coherence within the hypertext 
and to assist in their comprehension of hypertext information. The well-structured scaffolded hypertext 
should contain the “human interaction” text (Al-Seghayer, 2005, p. 197). That is, the hypertext should 
provide English language readers with concise directions regarding how it is organised and connected 
with well-structured hyperlinks. A number of research results strongly suggest that students are confused 
by the less structured hypertext reading system, so the learning effect is decreased (Al-Seghayer, 2005; 
Shapiro & Niederhauser, 2004). In the current study, a scaffolded hypertext reading system is defined as 
well-structured hypertext technology supports designed to augment EFL students’ reading comprehension. 
Via doing pre-, during-, and post-reading activities in a well-structured hypertext system, it is assumed 
that EFL learners become aware of how and where to locate the necessary information with hyperlinks, 
thus acquiring the requisite amount of background and vocabulary knowledge to aid their comprehension 
of hypertext information (Lawless et al., 2003). 
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Jacobson and Spiro (1996) also argued in their study that learners’ beliefs play an important role during 
the process of hypertext reading, and students’ attitudes and degree of satisfaction towards computers is 
an essential factor because it affects the success or failure of using a computer as an instructional tool. 
Hoffman (1998) investigated the effect and participants’ perceptions of a hypertext environment on 
second language reading comprehension. Most of the participants indicated that reading hypertexts is not 
an easy task but it is faster. They also mentioned that their reading skills improved over the course of the 
9-week study. Some participants perceived its richness, ease of access to information, and quickness of 
locating the target information positively, but at the same time, they expressed some concerns about the 
issue of disorientation and the complexity of the hypertext environment.  
 
As discussed in the aforementioned studies, learners’ psychological satisfaction or intrinsic motivation 
should be the ideal alternative measure of any e-learning systems since this would have significant effects 
on the learners’ ongoing intention to use e-learning systems in the future (Katuk, Kim, & Ryu, 2013; Lee, 
2010; Lin, 2011). Davis’s (1989) investigation focused on two theoretical constructs, perceived usefulness 
and perceived ease of use, which are fundamental determinants of system use. Perceived usefulness is 
defined as “the degree to which a person believes that using a particular system would enhance his or her 
job performance” (Davis, 1989, p. 320). Perceived ease of use refers to “the degree to which a person 
believes that using a particular system would be free of effort” (Davis, 1989, p. 320). Davis’s research 
result indicates that perceived usefulness and perceived ease of use are significantly correlated with both 
self-reported current usage and self-predicted future usage. Alexander and Golja (2007) further examined 
that the very quality of the e-learning system is the user’s learning experience or perception of usability 
(e.g., easy of use, effectiveness) and usefulness (i.e., learning performance). However, whether learning 
experience can correlate with learning performance is still open to question (Katuk et al., 2013). As such, 
the other focus of this study was to reveal how different perceived e-learning experiences (i.e., usefulness, 
ease of use, and attitude of future use) might relate to EFL reading comprehension performance. If EFL 
students have difficulties in understanding the text-based information, or students lose confidence and 
feel lost, they will suffer from anxiety or boredom in doing this hypertext activity (Csikszentmihalyi, 
1990), so more structured scaffolding is needed for developing a more engaging e-learning hypertext 
system for autonomous learning (Katuk et al., 2013). 
 
Since evidence of effective scaffolded hypertext reading on non-traditional EFL students’ comprehension 
has been scarce, the purpose of this study is composed as follows: 

(1) To investigate the difference in learning progress between teacher-guided print-based and 
hypertext reading environments; 

(2) To compare non-traditional EFL students’ attitudes within the contexts of teacher-guided 
print-based and hypertext reading interventions; 

(3) To investigate the relationship between non-traditional EFL students’ perceived e-learning 
experience (i.e., usefulness, ease of use, and attitude of future use) and their hypertext reading 
comprehension. 

 
It is assumed that a significant difference between the teacher-guided print-based and hypertext 
interventions can be observed. If no obvious effect is found, it is essential to focus on the possible 
problems within the hypertext intervention in order to maximise non-traditional EFL students’ reading 
outcomes. 
 
Methodology 
 

Research design 
 
A single-group interrupted time-series quasi-experimental design was conducted to investigate a series of 
pre-observations (following teacher-guided print-based intervention) and post-observations (following 
hypertext intervention) on the reading score as the dependent variable for accuracy and stability of the 
data. In other words, this study was basically a pre- and post-test design with repeated observations before 
and after the treatment. To be more specific, the present study designed a hypertext reading system based 
on the works of Graves and Graves’s (2003) SRE framework and Protopsaltis and Bouki’s (2005) 
hypertext reading/comprehension model. A junior group and 14 observations in total before and after the 
scaffolding hypertext intervention as repeated pretests and posttests were conducted. 
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Subjects 
 
Twenty-eight non-traditional English majors (11 males and 17 females), who were approximately 
low-intermediate learners of English, from a junior reading class in fall 2013 at a private university in 
southern Taiwan participated in this study. The class was held in the evening because most of the 
Taiwanese non-traditional students worked at jobs. To ensure the non-traditional students’ full 
participation, they were informed that doing this hypertext reading activity was part of the course 
requirements. Although the study began with 28 participants, enrolment changes and class absences 
resulted in complete comparison data for 23 original enrollees. A demographic questionnaire including 
age, gender, years of learning English reading, and self-evaluating English reading ability was 
administered to gather information about the subjects’ backgrounds. Results from the questionnaires show 
that the subjects of this study ranged in ages from 20 to 57 years, with an average age of 27.5 years. More 
detailed demographic characteristics of the subjects are provided in Table 1. 
 
Table 1 
Sample characteristics 
Characteristic N % 
Gender 

Female 
Male 

 
13 
10 

 
56.5 
43.5 

Years of learning English reading 
1–3 years 
4–6 years 
7–10 years 
More than 10 years 

 
5 
7 
4 
7 

 
21.8 
30.4 
17.4 
30.4 

Self-evaluated English reading ability 
Excellent 
Good 
Fair 
Not good 
Poor 

 
0 
5 
12 
5 
1 

 
0 

21.8 
52.2 
21.8 
4.2 

 

Instruments 
 

Materials 
Fourteen expository texts (about 500 words in each text) from the magazine English Digest were adopted 
for use in this study. The magazine consisting of low-intermediate learning is based on the General 
English Proficiency Test (GEPT) standards. The GEPT is a criterion-referenced test to assess language 
learners’ general English proficiency in the listening, reading, writing, and speaking areas. At the start of 
1999, the Ministry of Education in Taiwan commissioned the Language Training and Testing Center to 
develop a fair and reliable English test for all English learners at all levels of proficiency, consisting of 
five levels (i.e., elementary, intermediate, high-intermediate, advanced, and superior levels) 
(https://www.lttc.ntu.edu.tw/E_LTTC/E_GEPT.htm). In addition, the magazine has hired several 
well-known professors of English as language consultants and writers to ensure the top quality 
of the publication (http://www.english4u.net/web/about/about-english.aspx). Fourteen texts 
relating to what non-traditional EFL adults need in their daily life or work environments were 
selected according to a number of criteria: (a) they shared almost the same length, (b) they 
shared the same degree of difficulty, (c) they were authentic passages, (d) they were expository 
genre, and (e) they required general background knowledge to avoid misunderstanding of the 
text. 
 
In order to carry out the study, 7 out of the 14 texts were randomly selected and designed by the 
researcher into a hypertext format. According to Puntambekar (1995) and Binder (1989), many 
factors should be taken into consideration in order to design a hypertext environment that 
facilitates learning, such as learning styles, intended audience, types of learning activities 
intended. Students reading a hypertext must be able to identify what information is needed to 
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enhance their specific comprehension of the topic and where to find that information (Lawless et 
al., 2003). Thus, Harris, Mishra, and Koehler (2009) identified 42 distinct learning activity types 
and divided them into 13 knowledge-building and 29 knowledge-expression structures to 
facilitate students’ understanding of the text. “Knowledge-building activity types are those in 
which students build content-related understanding through information-based process. 
Knowledge-expression activity types are those that help students deepen their understanding of 
content-related concepts using various types of communication” (Harris et al., 2009, p. 409). By 
adopting and integrating Harris et al.’s (2009) learning activity types, Protopsaltis and Bouki’s 
(2005) hypertext reading/comprehension model, and Graves and Graves’s (2003) SRE 
framework, the hypertext system designed and developed in the current study is composed of 
three main sections: introductory (pre-reading) section, text-based (during-reading) section, and 
monitoring (post-reading) section. 
   

(1) The introductory section is to hyperlink encyclopedias for background knowledge or 
knowledge of the world. Readers are free to select various text-based information screens or 
media by following hyperlinks tagged with content headers. 

(2) The text-based section is to direct students to link within and among texts. Within a document, 
elements of the scholarly apparatus, such as references, translation, vocabulary glossary with 
definitions and examples, are all hyperlinked to provide readers with additional information at 
the point of need (Fitzgibbons, 2008). It is through these links that lexias gain meaning and 
form the text as a whole (Carusi, 2006). In other words, this section would refer to the 
representation of the information by explaining the meaning of words, sentences, paragraphs, 
main ideas, and references to enhance readers’ understanding of the text. 

(3) The monitoring section is to assess learners’ understanding of the text by asking text-based 
questions. As information in hypertext environments is presented in multiple segments, 
connected via hypertext links, readers have to recycle these same processes many times until 
they successfully accomplish the reading goal (Protopsaltis & Bouki, 2005). 

 

The flow chart and some screenshots for the designed hypertext reading system are illustrated in 
the following figures. 

 
 

Figure 2. The interface of the hypertext reading s  

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 1. The conceptual flow chart of the hypertext design system 
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Figure 2. The interface of the hypertext system (http://140.127.208.97/program/) 
 

 

Figure 3. A sample of a magazine article (adapted from English Digest, Unit 1, May 2013) 
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Content knowledge test 
A 10-item multiple-choice test to assess understanding of content knowledge was administered to the 
subjects after reading each text before and after the scaffolding intervention. One score for each subject 
was calculated. The maximum achievable score for each test was 10 to estimate students’ reading 
comprehension. Fourteen test scores were collected before and after the scaffolding intervention serving 
as seven pretests (following the teacher-guided print-based instruction) and seven post-tests (following 
the hypertext reading). To evaluate content validity, two English instructors from the Department of 
English at the research site were invited to modify the test items to be more appropriate and 
content-based. 
 
A questionnaire 
A self-assessment questionnaire was adapted from Davis’s (1989) technology acceptance model, 
Alexander and Golja’s (2007) perceptions of usability and usefulness, as well as Csikszentmihalyi’s (1990) 
flow experience theory to measure non-traditional EFL students’ e-learning experience. Participants were 
asked to rate their learning experience in terms of teacher-guided print-based instruction and individual 
hypertext reading at the end of this experiment, using a 5-point Likert scale, ranging from 1 (strongly 
disagree) to 5 (strongly agree). The questionnaire, containing a total of 43 items, was composed of five 
constructs, comprising perceived usefulness of teacher-guided print-based instruction (8 items, α = .861), 
confidence of reading ability after teacher’s instruction (9 items, α = .822), perceived usefulness of 
hypertext reading (8 items, α = .894), perceived ease of hypertext use (9 items, α = .904), and attitude and 
attempt of future hypertext use (9 items, α = .832). In addition, three open questions were given in the 
questionnaire to explore students’ hypertext learning experience in terms of encountering challenges, 
missing any feature or resource, as well as providing suggestions for improvement. A pilot study was 
conducted by five non-traditional juniors at the research site to ensure that each item was fully 
understandable. Students were clearly informed that there would be no assessment of their 
self-assessment learning experience. Examples of questionnaire items are provided in the appendix. 
 
Data collection procedures 
 
Teacher-guided print-based intervention 
This study was conducted within the context of a reading course that meets once per week for 100-minute 
class periods throughout an 18-week semester in fall 2013. The reading course, Guided Reading 
(requirement/2 units), aimed at enhancing non-traditional students’ reading comprehension in English. In 
the first seven weeks, 7 out of 14 expository texts were randomly selected for the instructor’s 
scaffolding intervention, which was based on the SRE framework (Graves & Graves, 2003). 
More specifically, three-phase face-to-face teacher-guided print-based reading activities were 
targeted for intervention in class for the goal of enhancing non-traditional EFL students’ reading 
comprehension: (a) A pre-reading activity was used to activate students’ background knowledge by 
asking students’ general to specific questions as well as demonstrating how to locate the main 
ideas step by step through modeling. (b) A during-reading activity was developed to guide 
students to use multiple reading strategies, including understanding vocabulary, predicting reading 
content, identifying and skimming for the main idea, scanning for information and making inferences. (c) 
A post-reading activity was designed to monitor students’ understanding by asking text-based 
questions, in order to help students discover the correct answers (Ritchey et al., 2012). The main 
purpose for the instructor, who was also the researcher, was to guide the EFL learners to read printed texts 
through such a comprehension intervention and help them to learn how to use various reading strategies 
effectively for their own independent hypertext reading afterwards. After each lesson intervention, a 
content knowledge test with 10 multiple-choice questions was immediately administered to the subjects. 
Students were required to finish the test in about 10–15 minutes. Figure 4 illustrates the process of the 
teacher-guided print-based reading intervention. 
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Hypertext intervention 
After the 7-week teacher-guided print-based reading intervention, the subjects were instructed on how to 
use the designed hypertext system step-by-step from their computer monitors and then they were asked to 
read the hypertext individually in front of a computer in the computer lab to display the document. 
Gillingham (1996) suggested that attention to text, task, and context is necessary for effective 
comprehension of hypertext; therefore, the instructions stressed that the subjects had to read the structured 
hypertext carefully in order to answer 10 multiple-choice text-based questions at the end of their 
individualised reading session. The post-intervention consisted of seven hypertexts to be implemented 
over 7 weeks. The intervention was provided in two 50-minute sessions per week. No attempts to teach 
reading comprehension were implemented during class periods, yet the students were free to take notes 
and were encouraged to ask questions at any time during the computer operation. Subjects would read the 
expository hypertext until they felt satisfied that they could answer 10 multiple-choice questions at the 
end of each session to assess their content knowledge comprehension. To avoid students checking the 
correct answers from the text, the instructor asked students to turn off the computer and answer the 
questions in written format on a piece of paper. The overall time-series quasi-experimental design is 
presented in Figure 5. 
 
Data analysis 
 
Differences between the pre- and post-scaffolding conditions were investigated by analysing pre/post-test 
differences and learning experience. More specifically, the purpose of this study was to (1) investigate the 
difference in learning progress across teacher-guided print-based and hypertext reading environments by 
analysing a series of pretest and post-test reading scores, (2) compare non-traditional EFL students’ 
attitudes within the contexts of teacher-guided print-based and hypertext reading interventions, and (3) 
investigate the relationship between learners’ perceived e-learning experience (i.e., usefulness, ease of use, 
and attitude of future use) and their hypertext reading comprehension. The first research question focused 
on how the data of a series of reading scores might look before and after the intervention, using a 
pair-sampled t-test to compare the mean differences. To answer the second research question, which 
sought to investigate non-traditional EFL students’ self-reports in the survey of teacher-guided print-based 
instruction and individual hypertext reading, descriptive statistics were conducted. For the third research 

Figure 4. The flow chart of teacher-guided print-based reading intervention 
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question (the relationships among perceived usefulness, perceived ease of use, and attitude of future use 
in the survey of the students’ e-learning experience on hypertext comprehension scores), a series of 
bivariate correlations were conducted. 
 
 

 

 
Figure 5. The flow chart of the time-series quasi-experimental design 
 
 
Results 
 
Learning progress 
 
Seven pre-intervention scores for the teacher-guided print-based reading activities were compared to 
seven post-intervention scores for the hypertext activities. The actual means and standard deviations of 
the student scores in the pre- and post-test for each of the 14 activities are listed in Table 2. In the first 7  
weeks conducted by the teacher-guided print-based reading instruction, students’ mean scores ranged 
from 6.50 to 8.38, with a mean pre-intervention score of 7.39 (SD = 2.97). Regarding students’ hypertext 
reading performance from weeks 8 to 14, the mean scores ranged from 6.40 to 8.63, with a mean 
post-intervention score of 7.51 (SD = 2.83). A pair-sampled t-test was further conducted, and revealed no 
significant difference (p ＞ .05) in comprehension between the teacher-guided print-based and hypertext 
intervention conditions. There appears to be no obvious improvement from pre- to post-test scores, which 
indicates that both teacher-guided print-based and hypertext interventions might be effective in helping 
non-traditional EFL students in their reading.  
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Table 2 
Means and standard deviations of the pre- and post-test scores 
 Mean SD t p 
Pre-test scores 

Test 1 
Test 2 
Test 3 
Test 4 
Test 5 
Test 6 
Test 7 
Total 

 
7.30 
6.59 
7.68 
8.38 
8.11 
7.15 
6.50 
7.39 

 
2.13 
2.42 
2.34 
1.24 
2.19 
2.80 
3.02 
2.97 .557 .582 Post-test scores 

Test 8 
Test 9 
Test 10 
Test 11 
Test 12 
Test 13 
Test 14 
Total 

 
7.71 
7.71 
7.88 
8.63 
7.30 
6.40 
6.92 
7.51 

 
1.57 
1.63 
1.70 
1.64 
2.20 
2.66 
2.94 
2.83 

 
Figure 6 further highlights progress monitoring measures across 14 time points with 14 mean scores. By 
observing the trend line, the outcome measure increased immediately after the hypertext intervention and 
then it was stable at a certain level; however, it returned to the pre-intervention baseline. Though the 
upward trend initially evident after the hypertext intervention was not sustained, the post-test scores (M = 
7.51) were slightly higher compared with the pre-test scores (M = 7.39) (see Table 2). To further 
investigate the mean improvement from pre-test (teacher-guided print reading) to post-test (hypertext 
reading) scores for the two learning conditions, an ANCOVA technique was applied to neutralise the 
effect of the pre-test variable. In other words, to control the effect of pre-test performance, the score on 
the pre-test was used as a covariant and the score on the post-tests of the two groups were compared. 
After the pre-test performance was removed, a significant mean improvement from pre- to post-test 
scores was found, F(1, 25) = 58.42, p < .05. This was statistically significant after the hypertext 
intervention, suggesting that hypertext activities may play a role in responsiveness to comprehension 
performance. 
 
Since both t-test and ANCOVA results were not exactly the same, more questionnaire analyses are 
required to thoroughly explore non-traditional EFL students’ attitudes towards the effect of the 
teacher-guided print-based and hypertext learning conditions. 

Mean Score
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Figure 6. Overall growth of 14-week intervention 
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Students’ attitudes towards teacher-guided print-based and hypertext interventions 
 
Descriptive statistics for each questionnaire mean, ranging from 3.12 to 4.43 are shown in the appendix. 
The five constructs, arranged with means in descending order, are ease of hypertext use (M = 4.00), 
usefulness of teacher-guided print-based instruction (M = 3.88), usefulness of hypertext reading (M = 
3.86), confidence of reading ability after teacher’s instruction (M = 3.80), and future hypertext use (M = 
3.77).  
 
To be more specific to highlight the obvious effect toward these two intervention conditions, 77.0% of the 
subjects reported that via teacher’s instruction, they understood the importance of using appropriate 
reading strategies in reading process (M = 4.08, SD = .744); 84.7% could catch the main idea of the text 
(M = 4.31, SD = .736); 84.6% learned the knowledge of the text via teacher’s explanations (M = 4.12, SD 
= .766), and 88.4% agreed that they could understand the content by teacher’s helpful explanations (M = 
4.23, SD = .652). Generally speaking, 76.9% of the subjects did not feel wasting time in class due to 
teacher’s explicit instruction (M = 4.31, SD = .838). 
 
In addition to students’ positive feedback toward teacher-guided instruction for better understanding the 
content of the printed text, the majority of subjects also supported the benefits of individual hypertext 
reading. For example, 73.9% of the subjects reported that using this designed hypertext system enhanced 
their effectiveness on reading tasks (M = 4.04, SD = .767). Regarding the ease of hypertext use, 69.6% 
did not feel confused while using this system (M = 4.04, SD = .824), nor consult with the teacher about 
how to use it (M = 4.22, SD = .902). Generally speaking, 86.9% of the students did not find it difficult to 
use this e-learning system (M = 4.43, SD = .728). Overall, 78.2% believed that using this designed 
hypertext system would be free of effort (M = 4.13, SD = .869), and 91.3% did not suffer from boredom 
while doing the online reading tasks (M = 4.22, SD = .600). Based on the questionnaire results, the 
subjects generally perceived the usefulness of employing both the teacher-guided print-based and 
hypertext interventions to enhance their reading comprehension. Such a finding is consistent with the 
t-test result, showing that there was no significant difference in comprehension between reading scores 
before and after the hypertext intervention. 
 
Apart from the positive effects reported by the students of using the designed hypertext system, a 
minority of subjects expressed that they still preferred reading the printed text as an orderly succession of 
ideas from which they could easily obtain the contextual cues. Besides, students perceived that they could 
not grasp information more fully when it is presented in a network; part of the reason is that reading the 
text on the computer screen hurt their eyes, particularly for some older non-traditional students; the other 
reason is that they were unable to identify the necessary information due to a lack of sufficient prior 
knowledge, so that they got lost in the hypertext reading. 
 
The relationship between hypertext learning experience and reading score  
 
To examine the relationship between the hypertext learning experience (i.e., perceived usefulness of 
hypertext reading, perceived ease of hypertext use, and attitude and attempt of future hypertext use) on 
reading comprehension score, a zero-order correlation was conducted for the purpose of this study. To 
minimise the number of variables to be included, only the mean of the hypertext intervention score was 
used. The results in Table 3 indicate that the three constructs of students’ hypertext experience were 
significantly correlated with each other (correlation coefficients ranged from .54 to .80, p < .01). There 
appears to be a significantly strong and positive relationship (r = .80, p = .00) between the perceived 
usefulness of hypertext reading and the attempt of future hypertext use, suggesting a significant 
relationship of perceptions of usefulness of hypertext reading on future hypertext usage. However, no 
significant relationship was observed between the e-learning experience and the hypertext reading score, 
which suggests the relationship between hypertext learning experience and reading comprehension 
performance was the weakest. 
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Table 3 
The relationship among usefulness, ease, and attitude of future hypertext use on hypertext score 
 Usefulness Ease Future use Hypertext score 
Usefulness 

r 
Sig. 

 
1 

   

Ease 
r 
Sig. 

 
  .640** 

.001 

 
1 

  

Future use 
r 
Sig. 

 
  .795** 

.000 

 
  .538** 

.008 

 
1 

 

Hypertext score 
r 

Sig. 

 
.089 
.686 

 
.347 
.105 

 
.048 
.828 

 
1 

** p < .01. 

 
Discussion and conclusion 
 
The purpose of this study was to determine if a 14-week teacher-guided print-based and hypertext reading 
intervention that focused on comprehension of expository text affected non-traditional EFL students’ 
reading comprehension and probability of reading problems within a hypertext environment. The results 
of this quasi-experimental study are not absolutely optimistic. The primary finding of this investigation 
reveals that a 7-week hypertext intervention was not significantly effective in comparison with 
teacher-guided print-based reading instruction, though a significant mean improvement was found after 
hypertext learning. To get a complete picture of students’ pre- to post-learning conditions, it is essential to 
focus on the questionnaire findings, which were the only reliable outcome found regarding the benefits 
and drawbacks of hypertext intervention. 
 
The finding that aspects of non-traditional EFL students’ perceived hypertext learning experience (i.e., 
usefulness, ease, and future usage) were significantly correlated with each other, is consistent with 
Davis’s (1989) research finding, indicating that perceived usefulness and perceived ease of use are 
significantly correlated with self-predicted future usage. Based on the non-traditional EFL students’ 
self-reports of hypertext learning experiences, they believed that they should have control in operating the 
designed hypertext system because most of them did not find it difficult to use this e-learning system, 
which shows that they perceived an improvement in their hypertext reading performance due to their 
accomplishing the reading tasks more quickly and easily. In addition, a significantly strong and positive 
correlation was found between the usefulness of hypertext reading and attempt of future usage, suggesting 
that the majority of students intended to use the hypertext system in their future reading, but that the 
degree of usefulness of hypertext reading was not reliably predicted by their hypertext comprehension 
scores. Although research has clearly illustrated that individual hypertext reading can positively impact 
reading comprehension (Chen et al., 2011; Huang et al., 2009; MacArthur & Haynes, 1995; Ray, 2004; 
Ray & Belden, 2007), the current investigation did not identify a significant relationship between 
hypertext reading and reading achievement. As such, it is important to explore the drawbacks of hypertext 
reading. 
 
Some students argued that the designed hypertexts provide fewer orderly context cues than traditional 
printed texts. Charney (1994) claimed that one of the challenges that leads students to not read online is 
that when reading in a hypertext environment they face the problem of missing contextual cues. That is, 
readers may find navigation becomes arbitrary through a lack of clues to the meaning of links between 
nodes. Consequently, students would like to read traditional printed texts because they can cohesively and 
effectively use contextual clues in sentences and paragraphs to help them create inferences that aid in text 
understanding (Lawless et al., 2003). 
 
Furthermore, some students indicated that they had become lost in hypertext reading due to eyestrain. 
Troffer (2000) stated that screen glare and screen reading can possibly cause eyestrain which impairs 
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hypertext reading. Gleaves (2003) has pointed out that it is, therefore, essential to design a hypertext 
environment by providing a visible index to the content for successful learning experiences. Besides, lack 
of the prerequisite amount of prior knowledge is another problem reported by the non-traditional EFL 
students. Such a research result aligns with the findings of Nowak (2008) and Shapiro and Niederhauser’s 
(2004) studies, suggesting that students who do not possess a prerequisite amount of domain knowledge 
may get lost in the hypertext, and be unable to identify or locate necessary information. Foltz (1996) 
proposed that lower proficiency readers particularly need additional scaffolds to maintain coherence 
within the hypertext and to aid them in their comprehension of hypertext information. Therefore, teachers 
and classmates, for example, should support student learning with authentic tasks by modelling what 
information is needed and where to find that information, by providing support with scaffolding, and 
gradually withdrawing support when learners have mastered the reading skills needed to enhance their 
specific comprehension of the topic (Brown, Collins, & Duguid, 1989; Lawless et al., 2003). 
 
Since a statistically significant gain from pre- and post-reading comprehension scores was not observed, it 
is reasonable to note that teacher-guided print-based reading instruction that targets vocabulary, 
background knowledge, and comprehension skills is important for poor non-traditional EFL readers, 
because of evidence suggesting that poor readers exhibit multiple reading problems, such as weakness in 
word recognition, prior knowledge, and effective reading strategy use (Salmerón, Kintsch, & Cañas, 2006; 
Shang, 2010). Part of the reason is that poor Taiwanese readers normally employ low-level or local 
processing strategies when they read the English texts (Cheng, 2000). Thus, a focus on teacher-scaffolded 
print-based reading intervention provides an opportunity for poor non-traditional EFL readers to learn the 
content of the text through the instructor’s explicit explanations with the primary goal of improving 
reading comprehension.  
 
Limitations and future research 
 
In this study, an e-learning hypertext system was designed and developed to examine if hypertext 
interventions could affect non-traditional EFL students’ reading comprehension. Due to the research 
finding of no significant relationship between hypertext reading and reading achievement, the present 
study suffers from several limitations. 
 
First, the hypertext system designed in the current study was developed to hyperlink encyclopedias and 
references to build up EFL learners’ background knowledge or knowledge of the world with additional 
information for comprehension, but there is little evidence to figure out how students build sequences of 
information within a hypertext, nor how they navigate hypertexts. Besides, much less is known about 
whether the teacher scaffolding provided in the first half of the print-based intervention may have had an 
impact on the EFL students’ reading performance during the hypertext activities in the second half of the 
intervention. 
 
Prior literature on hypertext comprehension has claimed that hypertext could improve learning more than 
a linear version of the text; the benefit of hypertext reading lies in whether learners can use effective 
strategies in reading hypertexts (Dillon & Gabbard, 1998; Salmerón et al., 2006; Unz & Hesse, 1999). 
Lawless et al.’s (2003) study found that individuals select and sequence information differently; 
higher-proficiency learners seem to use more efficient reading strategies when operating in a linear 
hypertext environment than lower-proficiency learners. Except for a lack of the appropriate strategy use, 
EFL readers may also find the online English texts difficult to comprehend due to their low proficiency 
level, though students in Taiwan have good computer literacy (Liou, 2004). Future research should, 
therefore, examine the impact and relationship among the variables of reading strategy use, English 
proficiency level, and hypertext comprehension, particularly focusing on how to train low-proficiency 
learners to have sufficient prior knowledge by using efficient and effective strategies for reading and 
comprehending hypertexts. 
 
The second limitation of the study is its external validity. Any discussion of quasi-experimental measures 
should recognise that there will always be a question of generalisability of findings when they do not 
include broader measures. This study, for instance, did not use randomly selected participants, had a 
relatively small sample size and included a relatively high loss rate of participants who started in this 
reading course. Future investigation is needed to examine a larger group of participants to better 
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understand different proficiency students’ approaches to hypertext reading in foreign language 
classrooms. 
 
Finally, the present study is also limited by the length of the hypertext intervention. Kasper’s (2003) study 
found significant effects for hypertext intervention delivered over an approximately 2-year intervention, 
much longer than the current study. It seems sensible that students can not capture growth, especially 
when interventions are of short-term duration. More research is obviously needed to identify the ideal 
length of the intervention on hypertext reading comprehension. A longitudinal study across years may be 
one way to untangle these critical outcomes.  
 
However, given the limitations of this study, the designed hypertext system has the potential to 
accomplish the goal of facilitating students’ ongoing intention to use the e-learning system outside the 
class in their free time, which is especially important for non-traditional EFL students who have jobs 
during the daytime. Such a new learning strategy should also provide an avenue for EFL students to gain a 
greater understanding of different reading materials via online learning. Most importantly, the designed 
hypertext system can help non-traditional EFL learners enhance their reading skills, related computer 
knowledge, as well as motivation for autonomous learning. In this way, both EFL reading instructors and 
students can be empowered to use hypertext to its full advantage. 
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Appendix: Descriptive statistics for survey items 
 
Perceived usefulness of teacher-guided instruction Mean SD 
Use appropriate reading strategies 4.08 .744 
Understand main idea 4.31 .736 
Use clue words to lead to the main idea 3.73 .875 
Use own words to deliver the most important points 3.38 .853 
Not useful to improve reading ability 3.81 * .939 
Learn the knowledge of the text via teacher’s explanations 4.12 .766 
Instructor’s explanations are helpful in enhancing reading comprehension  3.69 .788 
Teacher’s instruction improves reading performance 3.88 .766 
Confidence of reading ability after teacher’s instruction 
Can use reading strategies effectively  3.77 .652 
Can summarize the main idea in own words 3.54 .647 
Can understand the content by the teacher’s helpful explanations 4.23  .652 
Waste time in the class 4.31 * .838 
Can enhance reading skill to understand the main idea 3.81 .634 
Can improve reading ability without attending the class 3.12 1.070 
Have more confident about reading performance 3.62 .752 
Suffer from boredom in the class 3.85 * 1.00 
Willing to read the magazine articles in the future 3.96 .774 
Perceived usefulness of hypertext reading 
Give greater control over reading process 3.65 .647 
Save more time in reading 3.91 .900 
Improve reading performance 3.65 .775 
Accomplish reading tasks more quickly, comparing with the traditional 
reading tasks 

3.83 .834 

Reduce the time usually spent in reading 3.96 .899 
Enhance effectiveness on reading tasks 4.04 .767 
Easier to do the reading job 3.96 1.260 
Overall, the e-learning system is useful in reading. 3.87 .968 
Perceived ease of hypertext use 
Become confused when using the e-learning system 4.04 * .824 
Make errors frequently when operating the e-learning system 3.91 * .793 
Need to consult with the teacher often about how to use the e-learning 
system 

4.21 * .902 

Require a lot of mental effort when interacting with the e-learning system 3.87 * .869 
Is rigid and inflexible to interact with the e-learning system 3.57 * .728 
Is easy to get the e-learning system to do what I want it to do 3.96 .928 
The e-learning system often behaves in unexpected ways. 3.92 * .848 
Is difficult to use the e-learning system 4.43 * .728 
Overall, I find the e-learning system easy to use. 4.13 .869 
Attitude and attempt of future hypertext use 
Make wrong answers frequently when answering the reading 
comprehension questions 

3.83 * .834 

Is often frustrating when interacting with the e-learning system 3.91 * .793 
Provides helpful explanations in performing the reading tasks 3.95 .950 
Suffer from boredom while doing the e-learning reading tasks  4.22 * .600 
Can understand the main idea of the text via e-learning 3.91 .750 
Can learn the knowledge of the text via e-learning 3.87 .694 
More confident about my reading performance 3.30 .926 
Willing to use the e-learning system in the future 3.52 1.309 
Overall, I find the e-learning system helpful in enhancing my reading 
comprehension performance. 

3.43 1.236 

 

* Items have been reversed. 
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