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Abstract  
The purpose of this study was to discover the relative effectiveness of different types of 
reading strategies on measures of reading comprehension performance for students with 
different learning styles. Students were separated into four learning style groups (active, 
sensitive, visual and sequential) based on their scores on the Index of Learning Styles (ILS) 
questionnaire. The results indicated that students with varying learning styles responded 
differently to the reading strategies tested in the study. Active learners performed better than 
other groups when using the keyword and question and answer strategy but performed 
significantly worse than other groups with the rereading strategy. Sensitive and sequential 
learners on the other hand performed better than other groups with the rereading strategy. 
Visual learners did well with the keyword strategy.Of the strategies tested, only the keyword 
strategy showed consistently positive results for all learning style groups. Each group scored 
higher on the keyword condition than on the control condition. Hence use of the keyword 
strategy is highly recommended in classroom environments and incorporating the keywords 
into texts to make texts easier to understand is a viable method for improving 
comprehension. The question and answer strategy should be used with caution as it results 
in sub-par comprehension for learning styles other than the active learning style. Similarly the 
rereading strategy which works well for sensitive and sequential learners should also be used 
only for these learners as it confuses active learners. In a nutshell, a student’s learning 
preference will influence the way information is processed and thus selecting and using 
appropriate reading strategies is essential to ensure the best possible results. 
Keywords: Reading Strategies, Reading Comprehension Performance, ESL Learners 
 
Introduction  
Reading is indisputably one of the most important aspects of higher or tertiary education 
through which learner acquire new knowledge, synthesize, evaluate and interpret data to 
learn more about their subject matter (Noor, 2006). It becomes even more important when 
one takes into consideration the fact that as learners’ progress through the education system 
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they have to become increasingly independent readers to keep up with the challenges of 
academic pursuit.   
 
Despite its importance, reading has time and again proven to be a problem area for both 
learners and educators. According to Ellis (1996), many Malaysian learners at the tertiary level 
struggle to cope with studies due to poor study skills with the core problem being reading. 
Some of the contributing causes for this reading problem are factors such as low level of 
proficiency in the English language, poor knowledge and use of reading strategies, 
misconceptions about reading and low interest (Majid, Jelas, & Azman, 2006; Ramaiah, 1997 
and Ramaiah & Nambiar, 1993). However, without expending a great amount of effort, time 
and resources, one effective and efficient way to handle the current situation would be 
through reading strategy instruction and this has been supported by Sorrell (1996) and 
Fehrenbach (1991) who concur that to be a good reader, one must have a large repertoire of 
reading strategies.   
 
It is imperative to note that different learners respond differently to different reading 
strategies (Sharma & Hannafin, 2004). This suggests that learning preferences or learning 
styles have an effect on the types of reading strategies that a learner may be comfortable 
with. While a perceptive learner may be aware consciously or subconsciously of the correct 
reading strategies that best suit his or her learning style, most learners are not which is 
evidenced by the ongoing problem most learners have with reading independently at the 
tertiary level. In order to achieve effective reading strategy instruction which result in 
improved comprehension for all types of learners, the reading strategies taught should best 
suit the students’ learning styles. Additionally, the interaction between learning styles and 
reading comprehension should also be examined to procure richer and more complex data. 
Hsieh’s (2007) study on the relationships between learning styles and reading strategies 
points out that the students’ learning styles may influence them to process information 
differently as it passes from sensory memory to short-term memory to long-term memory. 
This means that while a learning style is more of a preference, since reading is a reflex and 
the thought process as one reads a sentence is complex and divergent in nature, the choice 
of reading strategy to use whether implicit or explicit can mean the difference between 
understanding a sentence and missing the point completely.   
 
Given the fact that resources such as teaching staff and credit hours in most universities are 
stretched thin, very little can be done to remedy the ongoing problem with reading that most 
students face. This points towards a need for better understanding of the complex interplay 
between reading strategies and learning styles; thus justifying a closer examination of the 
relationship between these two elements.  The objective of this experimental study is to 
examine the relative effectiveness of different types of reading strategies in measuring 
reading comprehension performance for students with different learning styles during their 
reading process in an electronic environment. Felder and Soloman’s (2003) Index of Learning 
Style Scale (ILS) will be the measurement employed in this study to identify readers’ learning 
styles. Several reading comprehension tests adapted from the MUET tests using Hsieh’s 
(2007) framework will then be used to gauge Reading comprehension (RC) performance for 
students with different reading strategies. The reading strategies tested are the rereading, 
keyword, and question and answer (Q & A) strategy as well as a control testing condition in 
which no strategy is embedded in the text. 
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This study has six main research questions  
 
RQ 1: Is there a significant difference between reading comprehension scores of learners 
using the keyword, rereading, Q&A strategies and no strategy?  
 
RQ 2: Is there a significant difference between reading comprehension scores of learners 
having the active, sensitive, visual and sequential learning styles?  
 
RQ 3: Is there a significant difference between reading comprehension scores of active 
learners using the using the keyword, rereading, Q&A strategies and no strategy?  
 
RQ 4: Is there a significant difference between reading comprehension scores of sensitive 
learners using the using the keyword, rereading, Q&A strategies and no strategy?  
 
RQ 5: Is there a significant difference between reading comprehension scores of visual 
learners using the using the keyword, rereading, Q&A strategies and no strategy?  
 
RQ 6: Is there a significant difference between reading comprehension scores of sequential 
learners using the using the keyword, rereading, Q&A strategies and no strategy? 
 
Literature Review 
Rereading  
Rereading is reading over again; an on-going process of repeated encounters with a text 
where a specific task is set for learners to revisit and rethink about the text in segments. 
According to Faust and Glenzer (2000) rereading includes rereading a word, a sentence, a 
passage or even the whole text relying on the different purpose of reading undertaken by 
individuals ranging from enhancement of comprehension to the enjoyment of literature. In 
the traditional method of reading, rereading has been always considered the most effective 
strategy to tackle the enhancement of reading comprehension especially when the text is 
written in foreign language.  The reason; rereading enables learners a chance to re-think the 
messages implied in the text and further see features they have overlooked in initial reading. 
Nathan and Stanovich (1991) and later Olmscheid (1999) acknowledge rereading as a useful 
pedagogical strategy with the ability to increase the learners’ reading fluency and a critical 
connection to reading comprehension. Take for example, a study conducted by Louise (2006), 
reading fluency was a valuable predictor for learners from the third and fourth grades reading 
comprehension where single word reading speed was being investigated and rereading was 
done in their oral language comprehension.   
 
Overall, rereading empowers more language and information acquired as it prompts readers 
to engage with a text again automatically; using a guided matrix or other task. The purpose 
of rereading a text is not just to read a text linearly or translating it but to make connections 
to prior knowledge and make sense of what has been gained in the initial reading exercises 
so that  learners are confident at the interpretation of a text. Learners are expected familiarize 
with the information of the text so that they are able to summarize that information from 
memory.  
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It is a belief that the rereading strategy is comparable to reading aloud though they do not 
share similar scaffolding models.  Green (1998), a middle school reading teacher proposed 
rapid retrieval of information (a rereading instruction) basically to embolden reading aloud. 
This has initiated motivation which activated higherorder thinking skills (HOTS) which in turn 
aided to determine the learners’ need to revisit words, sentences or paragraphs in the text, 
thus increasing the learners’ competence in completing a particular task. The learners were 
found contented with this rereading reading strategy. He then added evaluation methods to 
check balance the process of reading aloud used to improve learners’ comprehension skills; 
skimming and scanning capabilities and their fluency. Another study was on two female from 
a Japanese college. They were required to think aloud on how they improved comprehension 
ability with the use of rereading strategies and the findings; rereading strategies increased 
their comprehension.  
 
In the year 2000, Faust and Glenzer interviewed eighteen fifth-graders on how they do 
rereading in a text and questioned them about their purpose and objectives while reading. 
The findings; firstly, rereading strategy aids learners build up an impression of their preferred 
reading parts/ paragraphs and hence make a deeper connection with the texts. Secondly was 
the assumption that rereading gives learners’ room to comprehend a text differently.  Mature 
learners are able to use their schemata to connect to the content of the reading text.   
 
There are many other relevant researches found in this field. The readership survey which is 
highly skilled to non-skilled readers involved 154 adults (20 to 84 years old) states that these 
learners rely on the activation of prior knowledge, rereading of texts, and note taking (Smith, 
2000). Two other experiments which dealt with reading on screen are conducted by Faust and 
Glenzer (2000) and Millis and King (2001) said that there is a significant main effect on 
learners’ memory scores; specifically applicable to those who strategically reread texts. In 
addition, there is also a significant difference from good to poor readers in reading time as 
they are able to incorporate new information into their long-term memory during the second 
readings. In fact, they actually comprehended texts despite dissimilar reading capabilities. 
However, rereading becomes a bit more tedious when texts are extremely long as rereading 
is time consuming indeed (Short, Kane & Peeling, 2000).  Thus, it is advisable to use cues like 
rereading learners’ preferred sentences to familiarize the texts.    
 
The researcher finds rereading applicable to this study where recursive reading of text can be 
implemented with the support of new hypertext and network communication technologies 
developed well over the last ten to fifteen years ago. The researcher requires the information 
of such technologies as readers will be able to interact with the text much more closely and 
as Cornis-Pope and Woodlief (2003) said its associative and dissociative impulses are 
highlighted and its structures with annotations, linked inter-texts and "winding paths" of 
circulating signifiers will being enriched.   
 
Keyword  
The keyword is another reading strategy that is suitable to be tooled online to enhance 
reading comprehension on screen. Previous studies indicate significant effects; one of which 
was conducted by McDaniel and Pressley (1989). The experimental study dealt with 75 
undergraduates at University of Notre Dame and the results showed that among the three 
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groups i.e. control, keyword, and semantic; the keyword context group appeared to perform 
significantly better in comprehension and the memory evaluation.    
 
The keyword strategy is a mnemonic (memorization) technique where learners focus and 
select the central idea of a text and then summarize it as a ‘keyword’. It recodes the keyword 
like a picture mentally and utilizes additional pertinent imagery (relevant data) formed in the 
mind to the particular keyword. Recalling the keyword is then made possible when it is 
retrieved from the related data. Avila and Sadoski (1996) and McDaniel and Pressley (1989) 
acknowledged that it aids to enhance learners’ recall abilities. Both pointed out its superior 
recall and comprehension status which can either be immediate or a week later depending 
solely on the learners as they are in control while reading the contents of the text. As for 
Rekrut (1996) the keyword strategy is but a direct vocabulary instruction with a two-steps 
process. First, the readers will create a list of keywords and then start connecting these 
keywords meaningfully using their prior knowledge. Sadoski (2005) on one hand takes the 
role of keyword strategy as vocabulary learning and regarded it a verbal tag for expressing 
concepts.  
 
In short the many research carried out throughout the past years, have insinuated the 
effectiveness of keyword strategy in learning new words/ vocabulary and it has also increases 
learners’ comprehension test scores too. Another important point to take note: Normally, 
impacts are positive when research touch foreign languages or English as Second Language 
(ESL) based. One particular study was piloted on four Japanese learners who started off with 
identifying keywords; learning words from word sounds and later proceeded on to meaning 
(DeCourcy & Birch, 1993).They did open-ended interviews, went through observations and 
think-aloud protocols. To grasp the meaning of the text, the learners used keywords strategy 
and make inferences. 
 
Guillory (1998) tried keyword captions and realized learners were able to identify words from 
full text easily and they achieved much better results in their comprehension. In addition, 
Fagan (2003) discovered that keywords strategy is essential to support ESL learners during 
the reading process. There are all sorts of studies; some experimented on using keywords to 
halt reading disabilities and others researched on improving comprehension abilities among 
language minorities.  O’Donnell, Weber and McLaughlin (2003) conducted a single case study 
on a male fifth grader; a Hong Kong citizen by birth went through ten sessions of keywords 
identifying; a text per session. The sessions begin with a preview of materials and a discussion 
of the keywords in the text before the initial stage of reading. His best reading scores 
accomplished reading 186-191 words a minute and read three passages with a total of fifteen 
questions correctly answered.  
The researcher has taken keyword strategy to be one of her implemented reading strategies 
for this study not only because of all the above findings but due to its knack to function well 
online Its popularity as a must acquire skill to marketing online is amazing. The reason; search 
engines are crucial to online business and it is essential to rank high in the search engine 
results. This literary means to be part of the online presence attaining the right keywords is 
part of the game. With such importance, the researcher believes together with the right 
learning styles, learners will be able to fly high in their reading comprehension.     
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Question and Answer (Q&A)  
The question and answer strategy in point of fact is the Question-Answer Relationship (QAR) 
developed by Taffy Raphael in 1982 (McIntosh & Draper, 1995). This astounding strategy 
assists learners to ponder on the answers through the questions set from a particular text.  
More than often learners’ assumption is the answer of any questions are directly in the text. 
They think if they scrutinize each and every part of the given text; they will succeed in finding 
the correct answers. Therefore, they took up too much time trying extremely hard to find the 
answers which are not exactly there in text as most questions at the tertiary level require 
them to inference or even predict outcomes as of today most questions need some amount 
of critical thinking (HOTS). Frustration mounts and they become agitated. Thus, the four basic 
Q&A strategies i.e. Right There, Think and Search, Author and Me, and On My Own should be 
mastered for them to effectively and efficiently approach the different types of questions.   
 
Raphael (1982) established a concept; learners using Q&A in their reading comprehension are 
capable of locating information in the text and their responds to questions are positive. 
Benito, Foley, Lewis and Prescott (1993) then discovered learners employing Q&A could figure 
out the different types of questions and produce satisfactory answers.  Q&A was then found 
to support reading, answering of questions and learning from texts (McIntosh & Draper, 
1995). Then in 1996, McIntosh and Draper incorporated Q&A in the teaching of mathematics 
while Mesmer and Hutchins (2002) used Q&A in science classes to read charts, tables and 
figures including answering multiple- choice questions. Finch (2003) did the same with a fifth-
grader science class and the effects were encouraging and motivating. Learners took 
responsibility for their learning; generating their own questions and finding the answers 
themselves.   
 
In a nutshell, Q&A is a valuable strategy; once acquired, it does not rust off from the lack of 
use or be forgotten. Learners will maintain the use of this reading skill (Ezell, Hunsicker, 
Quinque& Randolph, 1996). Additionally, educators can apply Q&A in different contexts and 
still obtain positive instructional effects (Ezell, Hunsicker & Ouinque, 1997). Q&A is also 
known as an active agent to upsurge learners’ metacognitive awareness in the process (Benito 
et al., 1993). In this study, the third reading strategy chosen by the researcher is this Q&A 
which is suitable to be adapted for online use. Q&A is utilized as a question answer label to 
highlight text and relate to answers from previously posed questions here. This strategy aids 
learners to demystify their question-building process to enhance their reading 
comprehension.  
  
Methodology  
Research Design  
In this repeated measures design, each subject receives each of the four treatments followed 
by the tests. A one month interval between each treatment-test cycle is designated to prevent 
or discourage carry-over effects from the previous treatment-test cycle. One unique aspect 
of this research is that the treatment does not quite precede the test. This is because the 
treatment is essentially the reading strategy embedded within the text which is in turn part 
of the reading comprehension test. As such, this research does not conform to traditional 
research procedures where the treatment and testing are entirely separate processes; in the 
present study, there exists some considerable overlap between procedures. 
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Participants  
The subjects in this study were 132 Universiti Malaysia Pahang’s first and second year 
students taking compulsory English for Specific Purposes (ESP) classes. The subjects are 
between the ages of 19 to 22 years and would have had to score at least a Band 3 on the 
Malaysian University Entrance Test (MUET). The subjects comprise both male and female 
learners from different racial backgrounds with the vast majority being Malay. Hence the 
subjects can be comfortably classified as ESL learners.   
 
Questionnaire  
This study uses the Felder Solomon Learning Styles Dimensions (FSLSD) model to identify 
students’ learning styles. It is a 44-item questionnaire for identifying the learning styles 
according to FSLSD. As mentioned earlier, each learner has a tendency in one direction for 
each dimension. These tendencies are denoted by odd numbered integers from 1 to 11. The 
44 questions are equally divided between the dimensions with 11 questions for each 
dimension. The 11 questions are the reason for the range of 1 to 11 for each tendency. When 
answering a question, for instance, with an active preference, 1 point is added to the value of 
the active/reflective dimension in the direction of the active pole whereas an answer for a 
reflective preference adds a value of 1 to the reflective pole. Therefore, each question 
answered contributes a point to either the first pole of each dimension (active, sensing, visual, 
or sequential), or to the second pole of each dimension (reflective, intuitive, verbal, or global). 
The reason why the score in any dimension is always an odd number is because the final score 
is the difference between the two poles and there are an odd number of questions.   
 
Online Reading Texts  
The texts used for the purpose of this research were MUET reading comprehension passages 
from the years 2000 to 2002. The texts were selected from years 2000 to 2002 to reduce the 
chances that the participants have actually done practises using these texts from MUET past 
year questions since their practises would most probably be from more recent years. A total 
of 16 texts were selected for the study covering topics such as the environment, health, 
economy, language, nature, medicine, education, psychology and history. Each test set 
consists of four texts with an average of 600 words. One set of four texts is maintained as per 
the original and this serves as the control condition or no strategy testing condition. The 
remaining texts for the treatment conditions were reproduced three times in different modes 
incorporating the three reading strategies – keyword, rereading and question answer 
relationship.   
 
Keyword Strategy  
Participants undergoing this treatment condition are encouraged to view highlighted 
keywords related to key learning objectives and test questions. With the highlighted 
keywords, visual stimuli bring their attention to either activate prior knowledge or to create 
new connections for meaningful information. Highlights included facts, concepts and 
procedures in bold and a large font for this treatment. The structure of the page is the same 
as in the control and rereading treatment groups. However, in this treatment, the students 
may attend to viewing the highlighted words and then read the rest information related to 
them. The keyword strategy was also implemented in this study to highlight important 
factual, conceptual, principal, or procedural information. The selection of keywords were 
vetted by three experienced MUET examiners and the choice of keywords were determined 
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such as to improve comprehension of the passage content without simply giving away the 
answers. Hence, the students also view segments of the sentences highlighted with a larger, 
bold font style. Imagining how to store varied types of information into a functional or 
hierarchical relationship is necessary here.  
 
Rereading Strategy  
The participants experiencing this treatment condition find a repetition of selected sentences 
related to specific learning objectives and test questions. This repetition allows them to 
process information twice. So, an additional 24 pages were designed for this treatment. When 
participants finish reading the first page and then click on a “Next” button, the selected 
sentences or paragraphs from the first page appear on the second page word-by-word in 
teleprompter fashion until a “CONTINUE” button appears. The sentence to be reread will not 
appear all at once; words will appear sequentially and create the sense of animation. After 
completing the rereading, the participants then can click on the CONTINUE button to proceed 
to the rest of the pages. They can also click on a “PREVIOUS” button to go back to the first 
page.   
 As the students view the first page, they may be unaware that varied importance levels exist 
among sentences. However, as they click on the NEXT button, they are forced to read the 
important sentences again on another page. No NEXT button appears on that page, only 
PREVIOUS, Direction and CONTINUE buttons. The title and other two topics are also removed. 
The students’ visual attention is on the repeated sentences shown on the screen word by 
word. They can decide how they can elaborate on the new information in the second visit of 
the sentences for adding to their prior knowledge base in their long-term memory storage. 
The topic belonging to the sentences and the page range for that topic are still on the top of 
the screen. The selection of phrases that appeared in the reread section were again vetted by 
three experienced MUET examiners. As with the keyword strategy, the choice of text segment 
was based on text comprehension rather than on the questions following the passage. In fact, 
the selection of both the keywords and the rereading segments are remarkably similar and 
the process of selection was done before narrowing down the questions based on Barret’s 
Taxonomy. 
 
Question and Answer Strategy  
The participants facing this treatment find some sections of the texts are structured in a Q&A 
format. The Q&A format essentially means that large portions of the text are preceded by a 
question relating to the chunk of text. The revised Web design has a proper length for each 
page. Students are able to view a chunk (or a segment) of information and then process it in 
an organized way. This treatment presented four to five Q&A formats for each passage so 
that the participants can concentrate on specific learning objectives and related criteria 
measures. As previously stated, the page layout is the same as in the other three treatments. 
However, the structure of the text is different. The students’ attention is on the question and 
answer format, which allows them to process information in a chunk. 
 
Throughout the treatment period, the researcher took care to control for diffusion. Diffusion 
occurs when the nature of the treatment is “leaked” from one treatment/control group to 
another due to interaction between participants. Once this happens it is possible for the 
different treatment groups to imitate each other hence causing an equalization of results 
between groups. It would then become significantly harder to determine which treatment 
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works better under which circumstances. In this study however, the very nature of the 
treatment somewhat discourages diffusion. This is because the reading strategies are 
incorporated into the text thus encouraging the subject to use the particular reading strategy 
at the time of the treatment. For example, it would be very unlikely that a subject in the 
rereading group did not use that strategy when going through the text since the text is 
animated in such a way that important phrases appear twice. Similarly in the other groups, 
the text is configured in such a way as to prompt the reader to use the specific reading 
strategy. Diffusion hence becomes a non-factor since the tendency is for the subject to follow 
the strategy incorporated in the text over one that has been leaked out. Also the one month 
washout period between treatments allows for the “reformatting” of participants to their 
original states and reading habits.   
 
Aside from internal threats to validity, there are generalizability issues to consider when 
dealing with the treatment; specifically the interaction of causal relationships over treatment 
variations. This threat to external validity deals with how the size or direction of a causal 
relationship varies over different treatment variations (Shadish et al., 2002). What this means 
is that different variations of how the treatment is implemented may bring about a different 
effect. For example when randomizing the order of treatment, if a sequence of treatment not 
present in this study were to be used, the outcome may be different. Similarly an individual 
treatment may have a different effect from a combination of treatments and the reported 
effects may derive from the combination and not the individual treatment. To deal with the 
generalizability issues pertaining to treatment variations we fall back on previous research. 
According Hsieh (2007), there is a strong assurance that participants undergoing a specific 
treatment are not using the skills acquired from other treatments any more or less than they 
usually would under normal circumstances. This is because the nature of the treatment itself 
which incorporates the reading strategy into the text, thus ensuring that the participants in 
that treatment group use that particular strategy. Moreover there is the fact that the 
participants are only exposed to each treatment only once thus making it unlikely that there 
would be effects from different treatment combinations. Hence the treatment variations are 
unlikely to play a role in the reading comprehension performance as opposed to the particular 
treatment itself.   
Reading Comprehension Test  
The participants’ reading comprehension performance will be evaluated by a multiple choice 
question (MCQ) reading comprehension test. This test, adapted from the MUET 2000 to 2002 
past year questions comprises 20 items with four answer options: A, B, C or D each. Each 
correct answer yields one mark and no marks will be awarded or deducted for wrong answers. 
There are questions requiring participants to draw conclusions, make inferences and evaluate 
information that is not explicitly stated in the text itself. The unaltered MUET reading 
comprehension tests consist of 50 questions with 27-30 questions depending on the passages 
and the remaining questions being of the cloze passage variety. Barrett’s Taxonomy of 
Cognitive Difficulty of Questions (Barrett, 1976) was used to rate each question so that an 
equal number of questions of the same difficulty are in each of the 4 sets of tests. 
 
Experimental Procedures and Techniques 
The experimental procedure involves four stages (preparation, sampling, implementation and 
analysis). The preparation stage required the researcher to seek permission from the Centre 
of Modern Languages and Human Sciences (CMLHS) to (1) take up a half hour of regular 
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lecture time to allow all first and second year students taking English for specific purposes 
(ESP) courses to complete the ILS questionnaire and (2) to allow the students who qualify for 
the research to be exempted from the compulsory 10 hours of self-access language learning 
that they must complete as part of their course assessment if they choose to be part of the 
research. Students taking the ESP course would usually have to log on the self access language 
learning software in the computer lab for 10 hours throughout the duration of their course to 
earn 10 marks for their ESP course. Instead the researcher requested permission from the 
CMLHS to take four of those hours for qualifying candidates to participate in the study. 
Instead of using the self access Tell Me More (TMM) software, the participants would spend 
four hours spread over four months doing reading comprehension tests. Once the permission 
from the CMLHS has been granted, the researcher would have to discuss with each class 
lecturer so that a suitable time can be arranged to allow the students to take the ILS 
questionnaire. The preparation stage is concluded once students from all the ESP classes have 
completed the ILS questionnaires. 
 
When admitting subjects into a research, it is important for the researcher to control for 
statistical regression. Statistical regression or regression to the mean becomes a threat to 
internal validity when subjects are selected to participate in the study due to extremely high 
or low scores. These “fluke” extreme scores, whether low or high will not be reproduced when 
the subjects are tested a second time around (they will most likely score closer to the average 
hence the name regression to the mean); thus leading to the possibility of falsely rejecting a 
null hypothesis. In this study, subjects were selected to participate in the study based on their 
learning style scores as measured by the Index of Learning Styles (Felder Solomon, 2003). This 
measurement is only taken once at the beginning of the study as the learning styles are not 
expected to change appreciably over the duration of the study. As such, statistical regression 
ceases to be an internal threat since participant selection into the study is independent of 
their reading comprehension performance (the dependent variable). 
 
The second stage, sampling, requires the researcher to tabulate the results obtained from the 
ILS questionnaires. The candidates who score more than three on only one pole for the active, 
sensitive, visual and sequential poles are retained as eligible candidates. Those who have no 
preference for all four dimensions or have preferences for more than one dimension are 
immediately removed as possible candidates for the study. The shortlisted candidates were 
then sent memos officially inviting them to be part of the study. The memo outlined all the 
important details in the study such as the incentives, the duration of the study and the days 
that participants were required to attend the treatment sessions. The memo also indicated a 
date by which candidates were to respond to indicate interest to participate. Candidates were 
not informed of the reasons for separating them into different groups until after the study to 
control for compensatory rivalry/resentful demoralization. Once the responses were 
collected, the participants were assigned to groups according to their learning styles. Each 
group consisted of one learning style preference (active, sensitive, visual and sequential). The 
groups were formed as described in the participants section. A memo was sent to each 
participant confirming their admission into the study. Another memo was sent to all 
candidates who did not make the cut regrettably informing them that the quota for the study 
has been filled and thanking them for their cooperation thus concluding the sampling stage. 
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The implementation stage involved administering the testing conditions. The students were 
informed of the time and venue of the treatment-test. All activities were carried out at night 
in the computer labs. The reason for this time allocation was to ensure that students did not 
have other engagements causing them to miss sessions (UMP students stay on campus, 
therefore it is possible to have sessions at night without causing any great inconvenience to 
the students). The one month gap between treatments is to allow desensitization of the 
research subjects to the effects of earlier tests therefore minimizing the threat of testing. A 
longer gap was not used due to the possibility of internal threats to validity such as 
maturation, history or maturation-selection interaction which are exacerbated by prolonged 
durations of study. In a study spanning a period of only four months, it is very unlikely that 
subjects would experience maturation at significantly different rates such that it affects the 
dependent variable in a measurable magnitude. The experimenter was however careful to 
control the internal threat from history by ensuring that the duration selected for the research 
did not coincide with any university activities such as reading week or language vaganza which 
were annual events held in UMP or MUET reading comprehension drills which were held at 
the end of every semester. Any one of these events could possibly affect the participants’ 
reading comprehension performance and foil the experiment by offering an alternative 
hypothesis to explain differences in the reading comprehension performance of the subjects. 
 
During the treatments, subjects were given the text which has the reading strategy 
incorporated into it. Subjects were instructed to read the texts carefully and answer the 
multiple choice questions that followed. The purpose of this research was to answer the 
question of which reading strategy best suited learners of different learning styles. The 
development and use of reading strategies by participants on the long term were not 
effectively assessed in the present study. Instead this research is geared towards the 
development of more easily comprehensible course material and informing educators on how 
best to address a classroom comprising learners of varied learning preferences. By the end of 
the fourth month, each group would have received all four treatments and the researcher 
proceeded to data analysis. 
 
Throughout the duration of the treatment, the researcher had to control for compensatory 
rivalry and/or resentful demoralization. Compensatory rivalry and resentful demoralization 
are two conditions that could threaten internal validity if not controlled. The first condition is 
one in which participants in the control group are aware of the special treatment given to 
their counterparts and work extra hard just to show that they can compete with the 
treatment. This competition between groups would make it harder to detect the effects of 
the treatment. Resentful demoralization on the other hand works in the exact opposite way. 
In this condition, participants know of the special treatment given to their counterparts and 
become angry and give up. In this event, the results would suggest that the treatment is much 
better than it actually is. When using the repeated measures design however, each group 
undergoes the each of the treatment conditions. This therefore ensures that there is equality 
between groups in terms of goods received. Furthermore, the groups were not informed of 
the existence of other treatment groups. 
 
The fourth and final stage of the research is the analysis of data. First the reliability 
coefficients will be calculated for the reading comprehension tests and the Index of Learning 
Styles. The mean scores and standard deviations of each of the learning style groups were 



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES 
Vol. 8 , No. 12, 2018, E-ISSN: 2222-6990 © 2018 
 

211 

used to illustrate the participants’ overall achievement. The details of how the data analysis 
was done will be further discussed in the method of data analysis section. 
 
Data Analysis  
The data in this study was for the larger part analyzed quantitatively. Statistical significance 
was accepted at the .05 level of confidence. In this study, the statistical test used was the two-
way split plot analysis of variance (SPANOVA) to answer research questions one, two, three 
and four.. This method of analysis is used because this study comprises two categorical 
independent variables and one continuous dependent variable, making the SPANOVA the 
most logical data analysis tool for data mining. Analysis of Variance (ANOVA) is made all the 
more relevant given that the primary objective of this study is to compare means of reading 
comprehension performance. The mixed between-within two-way ANOVA will reveal 
whether there is a significant main effect between the groups (i.e two or more groups differ 
significantly) and also whether there is a significant interaction effect (indicating that the 
influence of one independent variable on the dependent variable depends also on the level 
of a second independent variable). Since there were significant interaction effects, Tukey’s 
HSD post hoc comparisons were carried out to investigate the interaction between the 
variables as well as to answer the remaining research questions definitively. 
 
Results  
Split Plot Analysis of Variance 
The split plotanalysis of variance (SPANOVA) is carried out to examine the relationship 
between learning styles, reading strategies and reading comprehension performance. A 
Mauchly’s Test of Sphericity is conducted to determine whether the univariate statistics can 
be referred to. The approximate Chi-square value obtained was 11.126 with a corresponding 
p-value of 0.049, which is just narrowly below the significance level of 0.05. Hence the 
assumption of sphericity for repeated measures ANOVA no longer holds. 
 
Since the assumption of sphericity has been violated, the univariate statistics cannot be 
referred to. Instead the multivariate statistics which do not make the assumption of sphericity 
are used. Referring to the Wilks’ Lambda test statistic there is a significant interaction effect 
between the reading strategy and learning style groups, p<.05, F(9,306.801) =.00 This means 
the effects of the reading strategy on reading comprehension performance cannot be 
measured accurately without taking into account the learning styles of the subjects tested. 
The partial Eta squared value is .220. Comparing this to the commonly used guideline by 
Cohen (1988), where 0.01 = small effect, 0.05 = moderate effect and 0.14 = large effect, this 
result suggests a large effect. 
 
There is also a significant main effect with a large effect size but reporting this given that there 
is an interaction effect is meaningless as the main effect of reading strategy is moderated by 
the level of the learning style. As such, a post hoc comparison using Tukey’s HSD will be 
conducted to assess where the difference lies within each group and to attempt to elucidate 
a clearer understanding of the relationship between the independent variables which have 
now been identified as having an interaction effect. 
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Post Hoc Comparisons 
First a series of one way ANOVAs were carried out to discover which testing conditions had 
learning style groups with significantly different means. Based on the findings, the no strategy 
condition showed no significant difference between the mean scores for each learning style 
group, p>0.05, F(3, 128) = 0.306. For each of the other testing conditions there was at least 
one pair of means which differed significantly. The keyword reading strategy had a significant 
result, p<0.05, F(3, 128) = 9.311; so did the rereading strategy p<0.05, F(3, 128) = 25.405 as 
well the Q&A strategy, p<0.05, F(3, 128) = 6.951. 
 
Now that it has been established that there are differences between the learning style groups 
for the keyword, rereading and question and answer strategy, the Tukey’s HSD comparison 
was carried out for each of the testing conditions to ascertain the effect each reading strategy 
had on reading comprehension for a specific learning style. 
 
Table 1 shows the results of the Tukey’s HSD comparisons of the means of reading 
comprehension scores of the different learning styles for the keyword reading strategy. The 
results for the keyword reading strategy condition indicate that there are significant 
differences between the active learning style group (M=56.03, SD=11.66) and the sensitive 
(M=45.29, SD=12.06, p=.00) and sequential learning style group (M=44.21, SD=9.60, p=.00). 
There was no significant difference between the means of the active learners (M=56.03, 
SD=11.66) and the visual learners (M=52.81, SD=9.75) for the keyword reading strategy. 
Hence the keyword reading strategy benefitted active and visual learners significantly more 
than it did other learning style groups. 
 
Table 1 
Tukey HSD Pairwise Comparison of RC Scores for Different Learning Styles Using the Keyword 
Reading Strategy 

Dependent 
Variable  
 

(I) Learning 
Style  
 

(J) Learning 
Style  
 

Mean 
Difference (I-J)  
 

Std. Error  
 

Sig 

  Sensitive  10.73  2.63 0.00 
 Active  Visual  3.21 2.67 0.63 
  Sequential  11.81 2.67 0.00 

  Sensitive  -10.73 2.63 0.00 
 Sensitive  Visual  -7.51  2.67  0.03 
Keywords   Sequential  1.07  2.67  0.98 

  Sensitive  -3.21  2.67 0.63 
 Visual  Visual  7.51  2.67 0.03 
  Sequential  8.59  2.71 0.01 

  Sensitive  -11.81  2.67 0.00 
 Sequential  Visual  -1.07  2.67 0.98 
  Sequential  -8.59  2.71 0.01 

 
The results for the rereading strategy are a little harder to assess. Table 2 shows the results 
of the Tukey’s HSD comparisons of the means of reading comprehension scores of the 
different learning styles for the rereading strategy. There were significant differences 
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between the active learners (M=36.47, SD=10.48) and sensitive (M=55.15, SD=11.51, p=.00), 
visual (M=44.22, SD=14.21, p=.04) as well as the sequential learners (M=58.43, SD=9.54, 
p=.00). In fact for this particular reading strategy, the only two groups that did not differ 
significantly from each other were the sensitive and sequential groups. Judging from the 
means, these two groups performed better than the other groups. The significant difference 
between the active and visual learners means that the active learners performed significantly 
worse than any other group when using the rereading strategy. 
 
Table 2 
Tukey HSD Pairwise Comparison of RC Scores for Different Learning Styles Using the Rereading 
Strategy 

Dependent 
Variable  
 

(I) Learning 
Style  

(J) Learning 
Style  
 

Mean 
Difference (I-J) 
 

Std. Error 
 

Sig 

  Sensitive  -18.67 2.80 0.00 
 Active  Visual  -7.74 2.84 0.04 
  Sequential  -21.96 2.84 0.00 

  Sensitive  18.67 2.80 0.00 
 Sensitive  Visual  10.92 2.84 0.00 
Rereading   Sequential  -3.29 2.84 0.66 

  Sensitive  7.74 2.84 0.04 
 Visual  Visual  -10.92 2.84 0.00 
  Sequential  -14.21 2.88 0.00 

  Sensitive  21.96 2.84 0.00 
 Sequential  Visual  3.29 2.84 0.66 
  Sequential  14.21 2.88 0.00 

 
The results for the question and answer strategy are fairly straightforward. Table 3 shows the 
results of the Tukey’s HSD comparisons of the means of reading comprehension scores of the 
different learning styles for the Q&A reading strategy. The active learners (M=50.74, SD=9.78) 
did significantly better than the sensitive (M=40.29, SD=11.07, p=.00), visual (M=42.34, 
SD=9.42, p=.01) and sequential (M=43.75, SD=9.59, p=.03) groups. This means that the 
question and answer strategy benefitted the active learners significantly more than the other 
learners. 
 
Table 3 
Tukey HSD Pairwise Comparison of RC Scores for Different Learning Styles Using the Q&A 
Strategy 

Dependent 
Variable  

(I) Learning 
Style  

(J) Learning 
Style  
 

Mean 
Difference (I-J) 
 

Std. Error 
 

Sig 

  Sensitive  10.4 2.42 0.00 
 Active  Visual  8.39 2.46 0.01 
  Sequential  6.98 2.46 0.03 

  Sensitive  -10.4 2.42 0.00 
 Sensitive  Visual  -2.04 2.46 0.84 
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Q&A   Sequential  -3.45 2.46 0.50 

  Sensitive  -8.39 2.46 0.01 
 Visual  Visual  2.05 2.46 0.84 
  Sequential  -1.41 2.5 0.94 

  Sensitive  -6.99 2.46 0.03 
 Sequential  Visual  3.46 2.46 0.50 
  Sequential  1.41 2.50 0.94 

 
The SPANOVA addresses RQ 1, there were significant differences between learners using the 
keyword, rereading, Q&A and no strategy conditions. However there was also an interaction 
effect indicating that these differences did not depend on the strategy conditions alone but 
were compound effects which depended on the learning styles as well. Based on the results 
of the no strategy condition of the first ANOVA, RQ 2 is answered in the negative. There are 
no significant differences between RC scores of learners having active, sensitive, visual and 
sequential learning styles in the absence of a reading strategy. 
 
Answering RQ 3, there is a significant difference in RC scores of active learners when using 
different reading strategies. Active learners benefit most from the keyword and question and 
answer strategies but perform worse than usual when using the rereading strategy. With RQ 
4, there is also a significant difference in RC scores of visual learners when using different 
reading strategies. Visual learners perform better with the keyword strategy but show no 
significant difference in RC scores when using the remaining three strategies. Moving on to 
RQ 5, sensitive learners also exhibit significant differences in RC scores when using different 
reading strategies. Unlike active learners, sensitive learners perform best with the rereading 
strategy but show no significant difference with the other three strategies. Answering RQ 6, 
sequential learners also display significant differences in RC scores when using different 
reading strategies. Similar to sensitive learners, sequential learners perform best with the 
rereading strategy but indicate no significant difference with the remaining three strategies. 
 
Discussion  
RQ 1 sought to ascertain if there was a significant difference between RC scores of learners 
using each of the different reading strategies used in this study. The results indicated that 
there was indeed a significant difference but this could not be accurately interpreted alone 
as there was also an interaction effect. What this meant was that the differences between 
the scores for each strategy were not based on the use of strategy alone but also depended 
on the learning style of the participants. 
 
RQ 2 aimed to determine if there was a significant difference between RC scores of learners 
having different learning styles. It is interesting to note that for the no strategy condition 
there were no significant differences between the learning style groups. This means that the 
groups were similar in terms of their language and reading comprehension proficiency. Hence 
the active, sensitive, visual and sequential groups had approximately equal average scores on 
the RC tests taken in the no strategy condition. This makes it easier to draw inferences when 
dealing with the other reading strategy conditions because any difference will be directly 
attributable to the group since the RC levels were the same on the control condition. RQ 3, 4, 
5 and 6 seek to understand how different learners respond to the different learning styles 
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compared to their peers in other groups. The discussion will be presented according to how 
learners of each learning style responded to the treatment in the study. 
 
Effect of Reading Strategies on Active Learners 
Active learners performed significantly better than the other learning style groups when using 
the keyword and Q&A reading strategy. However these same learners performed significantly 
worse than any other group when using the rereading strategy. It should be pointed out that 
these results are interesting because reading is not the preferred mode of learning for active 
learners by definition. Active learners prefer to learn by doing and the very act of reading is a 
passive endeavour. One may argue that given their learning style preference active learners 
would perform badly on all reading comprehension tasks. However the results of this study 
indicate that active learners perform as well as other groups in the absence of integrated 
reading strategies and may perform better or worse than other groups in the presence of 
different reading strategies. The information processing theory offers some insight into this. 
According to Atkinson and Shiffrin (1969) information is processed in three stages –the 
sensory register, the working memory and the long-term memory. Knowledge acquisition 
starts at the sensory register stage when a person first responds to stimuli, which lasts .5 to 2 
seconds (Hsieh, 2007). When reading with highlighted keywords, attention is drawn to the 
selected keywords and some degree of decision making takes place where students decide 
whether the information is important enough to fixate on (Schunk, 2004). Important 
information then enters the working memory stage where learners make meaningful 
connections between old and new information (Driscoll, 2005). In this stage schema is 
activated, which also borrows from the schema theory. Knowledge is retained in the long 
term memory as long as there is a purpose for it and it sufficient structure and significance; 
forgetting can easily happen if these conditions cease or are lost (Driscoll, 2005). 
 
Active learners learn best when engaged in the learning material, through application and by 
trying things out (Felder & Silverman, 1988). In a study carried out by Graf, Liu, Chen and Yang 
(2009), on 297 students testing the working memory for learners with different learning styles 
it was concluded that active and visual learners tended to have low working memory. This 
loosely translates to a low attention span or more specifically a low retention rate for items 
in the short-term memory both in terms of number of items and retention time. The use of 
the keyword strategy therefore not only brings the text to life but helps these learners focus 
on key points and filter out less important information which would have otherwise taken up 
precious short-term memory capacity. It also helps to trigger and activate schema which is a 
way to connect information and give it structure thus enabling it to be retained in the long 
term memory for a longer period of time. The activation of schema more importantly 
facilitates understanding as it gives learners a reference point to build ideas on and adds 
texture and nuance to information already acquired previously. 
 
The success of active learners with the Q&A strategy can also be explained by the information 
processing theory. The restructuring of the text into a question and answer format will 
invariably draw the reader’s attention to both the question and the answer at the sensory 
register stage. Then in the working memory, this information becomes an associated chunk 
which is easier and faster to process (Hsieh, 2007). In this way, the information is more 
organized and structured information tends to remain accessible in the long term memory 
for a greater length of time. Active learners with the low working memory benefit from the 
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faster processing and the simplification of information into chunks that can be associated 
easily with each other as well as with previously acquired schema. The question and answer 
format is also engaging in that it causes the reader to pause and encourages the reader to 
predict what happens next in the text which likely appeals to active learners. 
 
The poor results obtained by active learners with the rereading strategy indicate an 
impediment to learning for students with an active propensity. The fact that reading is not 
the preferred mode of learning may have an important bearing on this phenomenon. Forcing 
an active learner to not only read a text once but reread it may cause boredom and overwork 
their low short-term memory capacity. As a result, they forget important facts and possibly 
even the point of the paragraph or passage. It becomes a case of not seeing the forest for the 
trees. Comparing the results for the rereading strategy with that of the no strategy condition, 
the active learners scored higher on the no strategy condition. Therefore it is safe to surmise 
that rereading has a deleterious effect on learning for active learners and proposing this 
strategy as a blanket solution for the classroom could put this group of learners at risk. 
 
Effect of the Reading Strategies on Sensitive Learners 
Sensitive learners performed well with the rereading strategy, significantly outperforming 
their active and visual counterparts but scoring slightly lower but not significantly less than 
the sequential learners. However sensitive learners scored the second lowest with the 
keyword strategy, significantly less than active and visual learners and was the lowest scoring 
group using the Q&A strategy. To understand this, one must bear in mind that sensitive 
learners prefer to learn in small increments and by focusing on facts and concrete learning 
material as opposed to theories. Compared to active and visual learners, sensitive learners 
have high working memory (Graf et al., 2009). As such, they have a high attention to detail 
and tend to assimilate much of what they read into their schema. One may imagine sensitive 
learners to be like librarians, indexing every piece of useful information and storing it in a 
complex archive of schemata to be retrieved when needed. Hence when accessing schema, it 
is important for sensitive learners to go through their process of making sense of the material 
for understanding to be achieved. 
 
With the keyword strategy, there is a high likelihood the regular process is skipped since 
attention is drawn to individual words which may draw the reader away from the context the 
word is being used in. As mentioned by Schunk (2004), when coming across highlighted 
keywords, learners fixate on these words for a longer period of time. Given the rich schema 
a sensitive learner is used to dealing with, that individual word may be connected to various 
ideas which will result in miscomprehension of the passages intended meaning. The presence 
of keywords may serve as a distraction for sensitive learners instead of a point of focus to 
keep their attention on the subject matter. Giving an inordinate amount of attention to one 
word in a sentence may confuse or throw sensitive learners off their usual reading and 
thinking process. 
With the rereading strategy, the text is first presented to the participants and when they click 
next to move on to the questions, certain portions of the text are replayed in a typewriter like 
animation. The next button is temporarily disabled thus not allowing the reader to skip the 
reread portions. From the information processing theory perspective, when a text is reread, 
the sensitive reader has an opportunity to re-evaluate input which was filtered by the sensory 
register. When reading a text the first time readers are often overwhelmed by the message 
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or story and often do not have the metacognitive presence of mind to take a step back and 
assess which information is important and what they should be looking out for. When the text 
is read a second time around, the readers are already aware of the plot and what happens 
and can now focus on the minutiae and finer nuances of the text. Going through the text with 
a fine comb this way allows the reader to reiterate previous connections made between new 
and old information and strengthen structured schema already formed thus promoting 
information into the long term memory stage. According to a study conducted by Smith 
(2000), rereading is one of the most frequently used strategies by readers of all ages and 
itsproponents claim that activation of schema is an important contributor to how this strategy 
works. Hence, when sensitive learners use the rereading strategy, there is ample time for 
their associative process to take place and by connecting the context with their schema, a 
better understanding of the text is achieved. Unlike the keyword strategy, when specific 
phrases or sentences are repeated, the context in which the schema is being activated is still 
present allowing the sensitive learner to correctly index this new information with his or her 
currently existing archive. The complex process of sorting that the “librarian” has to go 
through is not compromised by lack of information as with the keyword strategy. 
 
When sensitive learners use the Q&A strategy, the restructuring of the text once again draws 
them away from their preferred process. With the Q&A strategy the focus of portions of the 
text is drawn to the question posed before the paragraph. While this may serve to trigger 
schema and improve attention and understanding for certain learners, sensitive learners 
most likely perceive the Q&A strategy as a distraction and an obstacle to be overcome. It 
interferes with their indexing as once again a new parameter is being imposed on how they 
associate new information with existing schema. Given that sensitive learners prefer to focus 
on details and facts, this taking a step back and seeing the bigger picture is alien and 
uncomfortable for them. The constant paradigm shift happening throughout the passage may 
cause them to tire easily and lose interest and focus as they proceed through the text. Part of 
the way sensitive learners understand texts is by making causal relationships between pieces 
of information they are fed. Based on the results in appears that the presence of the Q&A 
strategy impedes this process by distracting these learners and preventing important 
connections from being made. 
 
Effect of Reading Strategies on Visual Learners 
Visual learners performed best with the keyword reading strategy. With the keyword 
condition, visual learners scored significantly higher than the sensitive and sequential learners 
but scored slightly lower than active learners. Visual learners do significantly worse on the 
other hand with the rereading strategy compared to sensitive and sequential learners but 
perform significantly better than active learners. With the Q&A reading condition, visual as 
well as sensitive and sequential learners do significantly worse than active learners. 
 
To understand this phenomena first an examination of the traits of a visual learner is 
warranted. Visual learners prefer to learn from diagrams, pictures or symbols over learning 
from lengthy texts or audio input. As the old adage so aptly puts it – a picture paints a 
thousand words. Hence visual learners prefer the simplicity and speed with which information 
can be transferred via graphical means over wordy explanations. Like active learners, visual 
learners have a low working memory which loosely translates into a low attention span (Graf 
et al., 2009). Reading is also not the preferred mode of learning for visual learners but given 
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that reading is a task that cannot be avoided as part of the education system both active and 
visual learners have learnt to adapt. 
 
When using the keyword reading strategy, visual learners will tend to skim the text moving 
from one keyword to another. The keywords serve as milestones, drawing the attention of 
the visual learner and keeping the focus of the passage clear while activating schema to 
facilitate understanding. Given the low working memory of visual learners, it is not 
uncommon for them to begin reading a text only to get lost somewhere in the middle and 
have to start again from the beginning. This is because they are focusing on their current place 
in the text that sometimes they forget the preceding sections and may have to start again to 
remember. Without the keywords, the text becomes a vast ocean of words with no buoys to 
navigate the deep and treacherous waters. How the keyword strategy is implemented is also 
crucial to the learning process. Keywords should be evenly distributed throughout the text 
and the choice of words is also important. Randomly chosen words that do not have 
congruence with the text can lead to confusion and cause readers to misunderstand the 
meaning and purpose of the passage. When done right, the keywords provide visual learners 
with a concise reference point so that they can continue reading the passage without having 
to refer to the beginning again. This provides much needed structure in the reading process 
and aids in achieving comprehension of the passage. 
 
When using the rereading strategy, visual learners like their active counterparts are faced 
with exactly what they dread the most – lengthy texts. During the test the researcher 
observed a lot of tapping fingers, insistent clicking and impatient tapping of feet particularly 
with these two groups while they were doing the test with the embedded rereading strategy. 
It was clear that the reread portion of the text was often not only left unread but viewed as 
an intrusion and a cause for frustration for many of these learners. Research indicating that 
active and visual learners have low working memory had also suggested that these learners 
be given more autonomy over their own learning to mitigate the lack of attention span (Graf 
et al., 2009). The way the text played a second time somewhat robbed these learners of that 
autonomy and may have interfered with the already limited working memory by presenting 
an interruption, thus explaining the poorer results obtained by the active and visual learning 
style groups. The passiveness of the rereading strategy or at least the way it was implemented 
in this study clearly did not appeal to the visual and active learning style groups. Comparing 
the scores on the rereading strategy condition with the control condition the active and visual 
learners scored lower on the rereading condition whereas the sensitive and sequential groups 
scored higher on this measure than on the control condition. 
 
With the Q&A condition, visual learners were once again faced with lengthy text material. 
Unlike the keyword strategy, the Q&A strategy did not appear to have the effect of aiding 
attention span and helping the learner focus on the reading material at hand. This may be in 
part due to the absence of autonomy in the reading process. If this strategy were taught 
instead of embedded in the text, it may meet with greater success with this group of learners. 
In its present form, the Q&A strategy is possibly seen as an obstacle to understanding and 
may confuse the learner. This is an especially potent danger when considering the low 
attention span of visual learners and how they may confuse the questions in the MCQ section 
with those in the passage.  
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Sequential learners performed the best among the learning style groups when using the 
rereading strategy. However these learners performed the worst when using the keyword 
strategy and were second best albeit significantly lower in terms of score for the Q&A 
strategy. 
To explain this, first an understanding of sequential learners must be acquired. Sequential 
learners learn in small incremental steps in a linear progression and seek logical stepwise 
paths in seeking solutions for problems (Felder & Silverman, 1988). Like sensitive learners, 
sequential learners have in common a tendency for fastidiousness and a need for structure. 
These slow and steady learners tend to embrace the rereading strategy better than the other 
groups in the study. Sequential learners acquire knowledge by scaffolding their understanding 
with small building blocks of easily interpretable schema. It is important for sequential 
learners that they understand each step of a process before they can grasp the larger concept 
or theory. As such, the rereading strategy is best suited for these learners as each extra pass 
they make at the text allows for more small pieces of schema to fit into the larger jig-saw 
puzzle of their understanding of the subject matter. Each time a text is reread, the process of 
going over familiar ground grants sequential learners a deeper understanding of the text as 
they fit new information with existing schema and develop a more complex comprehension 
of the subject matter. As opposed to global learners who need to see the big picture first to 
understand how the smaller parts fit, sequential learners need to understand the minutiae of 
the theory or concept before they can grasp the entirety of it. 
 
When using the keyword strategy, sequential learners face the same problem as sensitive 
learners. The keyword strategy provides a quick and easy method to digest the passage; 
however the sequential learner does not skim through texts well. As such, some important 
information may be missed leading to gaps in understanding. The keyword strategy also gives 
learners a look at the bigger picture or hints at what the paragraph or entire passage is about 
similar to how a movie trailer may hint at the plot of a movie. This may work for global learners 
but for sequential learners this may confuse them and draw their attention away from 
important details which they need to achieve proper comprehension. It is essential for 
sequential learners to read every sentence of a text so that nothing is missed which may result 
in impaired understanding. 
 
It was predicted that sequential learners would struggle with the Q&A strategy since this 
strategy seemed to be better suited for the opposite end of the dimension – the global 
learners. Although sequential learners did not do as well as the active learners they were the 
second highest scoring group. However their scores with the Q&A strategy were only 
marginally higher than the scores on the control condition indicating there was little to no 
gain from using this strategy with this particular learning style. The Q&A strategy may work 
for sequential learners because their very nature is to question each stage before 
understanding a subject. In the methodical dissection of an unfamiliar subject, sequential 
learners will question every logical step of the process seeking details to aid and scaffold their 
understanding. As such, the imposition of a question before a paragraph may seem normal 
to them. It does not however, add significantly to their learning process as this has very likely 
already been internalized as a general ground rule for all learning. 
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Conclusions 
Many researchers have expounded the value of reading strategies in improving reading 
comprehension performance (Hellekjaer & Hopfenback, 2012; Duke, Pearson, Strachan & 
Billman, 2011; Grossman et al., 2010; Hattie, 2009; McNamara & Magliano, 2009; Block & 
Duffy, 2008; Block, Parris & Whiteley, 2008 and Baker, Gersten & Grossen, 2002). However 
few have attempted to tailor these strategies to fit specific learners. In this new age of learner 
centred teaching, it is imperative that the teaching methods used cater to every learner so 
that no one is left behind. The present study addresses itself to this problem by evaluating 
which reading strategy between the keyword, question and answer and rereading strategies 
do learners of active, sensitive, visual and sequential learning styles benefit the most from 
when performing reading comprehension tasks. 
 
In summary, complex interactions exist between the learning styles and reading 
comprehension strategies tested in this study. Some strategies induced better performance 
for certain groups while lowering the performance of others. There is no blanket strategy that 
can be used to maximize the performance of all learning style groups without trading off the 
potential development of other groups. The keyword strategy consistently outperformed the 
control condition for all learning style groups and can therefore be safely implemented 
without adversely affecting the reading comprehension performance of any group. It should 
be noted however that better strategies exists that could benefit certain groups more. The 
researcher would also suggest that these results be interpreted with caution because the 
effect of learning styles on learning outcomes have been questioned in previous research as 
having a low correlation (Anderson, 2005 and Karns, 2006). 
 
Recommendations for Future Research 
At the beginning of this study, following the pilot test, half the learning style groups in the 
Felder Silverman Learning Styles Dimension were dropped due to insufficient sample sizes. 
The researcher reasoned that the results for the tested groups could be extrapolated to the 
groups that were removed. However having completed the research, it is hard to say if this 
remains true. The reading strategies that work for one group could also work for another 
group on the opposite end of the spectrum or may very well not work at all. To verify this 
future research should attempt to include all the learning style groups although this would 
mean canvassing an extremely large population to find the desired samples. 
 
It should also be noted that the learners in the study have only one learning style preference 
but the vast majority of learners out there have two or more preferences on different scales 
of the dimension. For example an active learner may also be sensitive at the same time. Given 
that the reading strategies suited to sensitive group actually adversely affected the active 
group, it would be interesting to find out which strategy would suit a learner with two or more 
composite learning styles. This would not only make use of a larger percentage of the 
population but would also shed some light on the nature of the interaction between the 
learning style and reading strategy. 
 
In the present study only the keyword, rereading and question and answer strategy are 
incorporated into the texts. There are hundreds of reading strategies available and future 
research should endeavour to find new and creative ways to implement these using 
multimedia and technology. Also the measured outcome in this study is reading 
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comprehension but these strategies could be implemented in an audio context as well and 
outcomes measured could include listening skills, recall, vocabulary acquisition and writing 
among others. The efficacy of these strategies may differ depending on the task and it would 
be interesting to determine how and why differences exist. 
 
Finally, learners in this study were categorized according to the Felder Silverman Learning 
Styles Dimension. There are a great many other learning styles models out there that could 
provide more insight into learner behaviour. Using several learning styles models to 
categorize learners in a repeated measures design may yield some new perspective on how 
learners process information. It would also be beneficial to add interviews or open ended 
questionnaire items to allow learners to express what they felt or thought as they were 
performing the exercises or tests. Information such as this would go a long way in aiding 
researchers understanding of the way different learners’ process information. 
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