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ABSTRACT 

 

The use of computer technology continues to gain popularity in the K-12 

classrooms. In many schools, teachers are required to provide students with a curriculum 

that includes the integration of computers. This integration serves two purposes: to add to 

the learning process and to teach students the necessary computer skills required for their 

future educational goals and careers. More research needs to be conducted to discover 

how computer technology can be used as an effective tool for targeting individual student 

needs and for fostering higher order thinking skills, critical thinking skills, and problem 

solving skills. The purpose of this study was to examine the effects of two different web-

based instructional lesson designs, a traditional text-based web lesson and a multiple 

learning styles web lesson, on students’ achievement. The treatment incorporated 

multiple learning style elements, from the Dunn and Dunn Learning Styles Model, into 

the web lesson design. The control was designed using a mostly text-based, linear, static, 

lesson. Achievement differences were compared for each level of treatment, gender, and 

class level variables. 

A three-way analysis of variance (ANOVA) was conducted to measure the 

research hypotheses. The study included three independent variables; treatment, gender, 

and class level. The dependent variable, science achievement scores, was measured as the 

difference between pretest and posttest scores. The study was one-tailed with an alpha 

level of .05. The results of this study showed significance on science achievement scores 

on class level for the pre-advanced placement students. No significance was found for the 

other hypotheses. The results from this study suggest that the incorporation of learning 

styles, into a web-based lesson, is not a useful avenue to pursue for web development.  
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A survey was also used to evaluate students’ opinions about using the web 

lesson. The survey showed that most students preferred learning with computers and also 

preferred computer lessons that incorporated a game format. 
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CHAPTER I 

INTRODUCTION 

 

Introduction 

This research study examined the effects of two different web-based instructional 

lesson designs, a traditional text-based web lesson and a multiple learning styles web 

lesson, on students’ achievement as measured by science test achievement scores.  

The purpose of this study was to take one teaching practice, learning styles, and 

determine its effects when it was combined with technology in the classroom. The use of 

computer technology continues to gain popularity in the K-12 classrooms. In many 

schools, teachers are required to provide students with a curriculum that includes the 

integration of computers. This integration serves two purposes: to add to the learning 

process and to teach students the necessary computer skills required for their future 

educational goals and careers. Schools are investing large amounts of money on 

computers, software, and connectivity. Quality Education Data, Inc. (2003), a leading 

education market research and database firm that publishes reports on the state of 

technology in the U.S. school and districts, reported that technology spending among 

U.S. public school districts was at $6.45 billion for the 2001-2002 school year and 

projects $7.185 billion, for the 2002-2003 school year based on a telephone survey of 450 

randomly selected public school districts. Internet Usage in Teaching Report (2002) 

indicated an increase in teachers’ use of the Internet from ninety-six percent of the 

teachers in 2002.  This data, based on a telephone survey of classroom teachers, indicated 

that the Internet has become widely used and accepted as a learning resource for teachers 

and students.  
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The Quality Education Data, Inc. (2003) report and the Internet Usage in 

Teaching Report (2002) both indicate that computer technology and Internet connectivity 

are popular and necessary in many schools. Teachers are increasingly recognizing the 

World Wide Web as a valuable resource and learning tool. The World Wide Web is a 

popular classroom tool because of its ease of use and access to vast resources. However, 

computer and World Wide Web technology are increasing at a faster rate than the 

research published on its effective use in the classroom. The U.S. Department of 

Education, National Center for Education Statistics (1999) states, “Teachers are being 

asked to learn new methods of teaching, and while at the same time are facing even 

greater challenges of rapidly increasing technological changes and greater diversity in the 

classroom. Given such challenges, relatively few teachers, twenty percent, report feeling 

well prepared to integrate educational technology into classroom instruction.” Teachers 

often guess about the most effective ways to integrate technology into their curriculum.    

Most policy makers, administrator, practitioners, and parents assume that wiring 

schools and buying and distributing technology, will automatically lead to improved 

teaching and learning (Cuban, Kirkpatrick, and Peck, 2001). A qualitative analysis was 

conducted by Cuban, Kirkpatrick, Peck (2001) and reviewed current access and use of 

technology in schools. The study was based on interviews with teachers, students, and 

administrators, classroom observations, and school documents. The results of the 

interviews and documentation found that access to technology seldom led to widespread 

teacher and student use. Most teachers were occasional users and used the technology 

only when it fit into the daily classroom routine. The results of this study brought about 

several recommendations. The first included speeding up the process of making 

computers readily available to each student, to increase technology support for teachers, 
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and to make changes in how schools are organized, how time is allocated, and how 

teachers are prepared.  

In addition to modifying access, support, and teaching and learning structures, 

research also needs to be done to find what works best for designing technology-based 

lessons. More research needs to be conducted to discover how computer technology can 

be used as an effective tool for targeting individual student needs and for fostering higher 

order thinking skills, critical thinking skills, and problem solving skills. Technology 

instruction is not about obtaining more technology, but knowing the best ways to use 

technology to enhance learning and obtain higher achievement results. With the easy 

accessibility of the World Wide Web and its capabilities to provide vast resources, 

interactivity, multimedia design, and individualized instruction, additional research can 

help determine how the World Wide Web can be used to enhance instruction and meet 

the individual learning needs of all students.  

Incorporating learning styles and technology are analyzed in this study in order to 

determine if this combination can provide one type of enhanced instruction that meets a 

variety of students’ needs. This study examined the effects of two different web-based 

instructional lesson designs, a traditional text-based web lesson and a multiple learning 

styles web lesson, on students’ achievement. The treatment examined the effects of using 

a combined learning styles approach to the design and delivery of a web-based lesson. 

Designing instruction in this manner may help teachers reach a variety of student types 

and needs within one lesson, which may also have the added benefit of utilizing class 

preparation time more efficiently. In addition, a web lesson, incorporating multiple 

learning styles design, should be a fairly easy transition for teachers since they are 

already skilled at creating classroom lessons that address a variety of students’ styles. 
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The use of learning styles, as a classroom teaching practice, has been the focus of 

much research over the past fifty years. Students who achieve academically are typically 

motivated learners who have discovered personal strategies for learning. Frequently, 

these personal strategies for learning are rooted in the preferred learning styles of the 

learner (Winne, 1995).  Keefe (1991) defined learning styles as a student characteristic 

that describes how a student learns and prefers to learn. Research (Dunn and Dunn 1993; 

Keefe 1979; Kolb, 1984; McCarthy, 1987; Gregoric and Ward, 1977) has shown strong 

support for matching student’s learning styles with a complimentary mode of instruction 

for academic success. Research shows that people exhibit significant individual 

differences in the cognitive processing styles that they adopt in problem solving and other 

similar decision making activities (Robertson, 1985). Dunn, Dunn, and Price (1989) 

stated that classrooms need to concentrate more upon individual learning styles because 

students tend to learn and remember better and enjoy learning more when they are taught 

in a way that takes into account their learning style preferences. Gardner (1993) stated 

that different human beings possess different kinds of biological brains and therefore 

learn, remember, perform, and understand in different ways. Gardner referred to the 

differences in the biological brain as multiple intelligences, which include: linguistic 

intelligence, musical intelligence, intra-personal intelligence, and inter-personal 

intelligence. Gardner believed that schools should adjust their curriculum and teaching 

methods to support the different intelligences of students. Gardner believed that schools 

focus a majority of their attention on teaching math and verbal skills. Therefore, students 

who do not have strong math and verbal skills often do not do well in school. Instead, 

Gardner suggested that schools should nurture other intelligences in order to help 

students develop their unique skill. 
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Some researchers (Robotham, 1995 and Snider, 1990) suggest that students 

should be encouraged to go beyond their pre-specified learning styles. Placing students 

into specified learning styles’ categories may not be the best method of learning as 

reported by researchers such as Robotham (1995), and Snider (1990). Robotham (1995) 

stated that when teachers become so committed to a particular set of learning style 

categories, they miss individual differences and changes in the student over time. 

Therefore, Robotham stated that it is not good to prescribe students into once specific 

learning style category because this caused students to become stagnant in their ability to 

understand how they learn. Robotham states that students who learn using a variety of 

learning styles designs can help them grow. Snider (1990) also stated that it is good 

practice to recognize and accommodate individual differences and to also present 

information in a variety of different learning style modalities. He states that exposure to a 

variety of instructional learning style modalities can help students learn how to 

accommodate for different classroom and life situations that they will be presented with 

throughout their lives. 

When presenting materials that accommodate a variety of different multi-sensory 

enhancements, research (Sweller, 1988; 1994) also shows that care needs to be taken to 

not overload the working memory of the learner. Sweller (1988; 1994) proposed the 

Cognitive Load Theory and Split Attention Theory, which suggests that combining too 

many learning styles and multimedia deliveries can actually inhibit learning by 

overwhelming the cognitive processing of the learner. Sweller (1998; 1994) proposed that 

a split-attention could be caused because the brain does not perceive text and 

corresponding parts of the pictures simultaneously.   
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 In this study, research on learning styles was extended to the World Wide Web 

environment. The World Wide Web environment has the multi-sensory capabilities to 

meet a variety of student learning styles. Summerville (1997) stated that hypermedia 

holds great promise for the accommodation of individual differences. It has the ability to 

be flexible or structured, provide varied feedback, and allow the user to access other 

resources. However, if one web lesson were created to accommodate the learning style of 

each student, teachers would require a lot of time and planning. Since teachers often have 

large classes of students with many different needs, this type of individualized web 

instruction would be nearly impossible to develop. However, the web environment has 

the capability of accommodating many learning styles simultaneously, because it is 

multi-sensory and can also be delivered in a variety of different formats (Ayersman and 

Minden, 1995; Summerville, 1997). Addressing the individual needs of learners using a 

multiple learning styles’ design can also help students maintain interest and focus and can 

help students learn in an environment that matches the way their brain interprets, 

processes, understands, and integrates information (Ross and Schultz, 1999). 

Some of the most popular and currently used web development software tools 

include: Macromedia Dreamweaver, Macromedia Flash, and Microsoft Front Page. These 

applications allow teachers to create lessons that present information in contextually 

meaningful sequences, at a variable pace controlled by the learner, using multiple sensory 

modalities (Ayersman and Minden, 1995).  

Some of the current features in multimedia web development include the use of 

visuals, audio, video, virtual reality, animation, and simulation. RealAudio provides 

music, news, and talk shows over the web. Java is a programming language that lets Web 

page developers add applettes, games, animation, and other features to Web pages. 
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Shockwave enables the playback of high-impact multimedia on the web and Virtual 

Reality Modeling Language (VRML) describes how three-dimensional scenes are 

delivered across the web (Serim & Koch, 1996). These capabilities can provide students 

with the experience of what it would be like to be face-to-face with a lion, walk on Mars, 

fly a fighter jet, or plan war strategies and carry them out. Students can direct their own 

learning by pursuing their interests and by organizing and synthesizing data and 

constructing projects that are meaningful and can be applied to real life situations. 

The research (Dunn and Dunn, 1993; Keefe, 1979; Kolb, 1984; McCarthy, 1987; 

Gregoric and Ward, 1977; Robotham, 1995; Snider, 1990) appears to support the need to 

teach to a student’s preferred learning style, for greater academic achievement, however 

it also appears that exposing a student to a variety of learning styles can also help 

students grow in their ability to perform well in different academic settings. The web can 

provide the kind of multi-sensory and varied learning environment that can accommodate 

multiple learning styles. However, when using this form of multiple learning styles’ 

design, the research also suggests that designers must be cognizant of the possibility of 

overwhelming the student’s working memory.   

 

Purpose of the Study 

The purpose of this study was to examine what effect incorporating multiple 

learning styles into a web-based instructional lesson, in a simultaneous design, would 

have on academic achievement. This study is based on the assumption that when given 

multiple media representations, in a user-controlled environment, the student will self-

select the delivery medium that they prefer. The multiple learning styles design, in this 

study, was evaluated using achievement differences. The achievement differences, on a 
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science chapter pretest and posttest, were compared for the sample of seventh grade 

science students. The student sample was assigned to either a treatment or control group 

and each group was given a different web-based lesson that varied in design. The control 

group lesson was a typical, linear, static lesson and the treatment group lesson was 

designed with many of the physiological and sociological components, as defined by the 

Dunn and Dunn Learning Styles Model (Dunn & Dunn, 1993). Achievement differences 

were compared for the treatment and control groups as well as for male and female 

students, and regular and pre-advanced placement students. 

 

Research Questions 

In conducting this study, the following research questions were formulated: 

1. What are the differences in science achievement scores, for seventh grade 

students, based on treatment, gender, and class levels? 

2. What are the differences in science achievement scores, for seventh grade 

students, when comparing male and female students with treatment and control 

levels? 

3. What are the differences in science achievement scores, for seventh grade 

students, when comparing treatment levels and class levels? 

4. What are the differences in science achievement scores, for seventh grade 

students, when comparing gender levels and class levels? 

5. What are the differences in science achievement scores, for seventh grade 

students, when comparing treatment levels, gender levels, and class levels? 

6. What are the students’ attitudes about using the web-based lesson? 
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Research Hypotheses 

The following hypotheses were answered by this study: 

1. There is no mean difference in achievement of science concepts, by seventh grade 

students, in relation to treatment groups. 

2. There is no mean difference in achievement of science concepts, by seventh grade 

students, in relation to gender levels. 

3. There is no mean difference in achievement of science concepts, by seventh grade 

students, in relation to class levels. 

4. There is no interaction effect between treatment and gender levels in relation to 

the achievement of science concepts, by seventh grade students.  

5. There is no interaction effect between treatment and class levels in relation to the 

achievement of science concepts, by seventh grade students.  

6. There is no interaction effect between gender levels and class levels in relation to 

the achievement of science concepts, by seventh grade students.  

7. There is no interaction effect between treatment, gender levels and student class 

levels in relation to the achievement of science concepts, by seventh grade 

students.   

8. Seventh grade students’ survey responses will show attitudes and usability 

outcomes of the web-based lesson. 

 

Theoretical Framework 

 This study looked at using the Dunn and Dunn Learning Style’s Model (Dunn and 

Dunn, 1993) to create a web lesson that targeted students’ learning styles. The 
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assumption was that the students, when given a self-paced web-lesson, that contained a 

variety of learning style delivery formats, would select the learning style formats that 

match their individual preferred styles. The Theory of Multimedia Learning (Sweller, 

1988; 1994) was also used as a theoretical guide in this study because of the influence the 

Split-Attention Theory could have on this study. The instructional design theory of 

Kemp, Morrison, and Ross (1998) was also used as a framework for developing, 

sequencing, and pacing the lesson. 

The theories related to learning styles are derived from cognitive style theory. 

Cognitive style theory suggests that individuals process information differently on the 

basis of either learned or inherent traits (Dunn and Dunn, 1993). According to Dunn and 

Dunn (1993), a learning style is the way an individual begins to concentrate on, process, 

and retain new and difficult information. Individual learning styles can be identified 

through a learning styles inventory that identifies personal characteristics to determine 

what is most likely to trigger concentration, motivation, and retention in a learner. There 

are five categories and sixteen sub-categories of learning style elements in the Dunn and 

Dunn Learning Styles model. These elements include (1) environmental (sound, light, 

temperature, and furniture and seating designs); (2) emotional (motivation, persistence, 

responsibility, and structure); (3) sociological (learning best alone, pair, peers, team, and 

either authoritative adult, or varied); (4) physiological (perceptual strengths, food intake, 

time of day, and or mobility while learning); (5) psychological (global/analytic, right/left, 

and repulsive/reflexive). The Dunn and Dunn Model is based on the following theoretical 

postulates: (1) learning style is a biological and developmental set of personal 

characteristics that makes identical instructional environments, methods, and resources 

effective for some learners and ineffective for other learners; (2) individuals’ learning 
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style preferences differ significantly; (3) the impact of accommodating individual 

preferences can be measured reliably; (4) the stronger the preference the more important 

it is to accommodate that preference; (5) Accommodating individual preferences through 

complementary modes of instruction and counseling interventions results in increased 

academic achievement and improved student attitudes towards learning; (6) given 

matched learning styles environments, resources, and approaches, students attain 

statistically higher achievement and attitude test scores than students with mismatched 

treatments; (7) most teachers can learn to incorporate learning styles in their instruction; 

(8) most students can learn to capitalize on their learning style strengths; (9) Dunn and 

Dunn model has elicited many research reports citing significantly increased achievement 

and attitude test scores as a result of its implementation with underachieving and special 

education students (Dunn, Griggs, Olson, Beasley, and Gorman, 1995). The Dunn and 

Dunn Learning Styles theory (1993) was used in the development of the treatment web 

instruction.  

The Cognitive Theory of Multimedia Learning (Sweller, 1988; 1994) described 

learning structures in terms of an information processing system involving long term 

memory, which effectively stores all of our knowledge and skills on a more-or-less 

permanent basis and working memory, which performs the intellectual tasks associated 

with consciousness. Information may only be stored in long-term memory after first 

being attended to, and processed by, working memory. The theoretical postulate of this 

study state that working memory is extremely limited in both capacity and duration. 

These limitations will, under some conditions, impede learning. The theory states that the 

brain is not able to process text and pictures simultaneously causing a split-attention 

effect. In order to reduce the split-attention effect, text should be presented as narration so 
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the words can be processed in the verbal channel and not the visual channel. This frees 

up memory in the visual channel to reduce the cognitive load and allow for better 

processing of the pictures. The Cognitive Theory of Multimedia Learning (Moreno and 

Mayer, 2000) draws from dual code theory, cognitive load theory, and constructivist 

theory. It is based on the following assumptions (a) working memory includes 

independent auditory and visual working memory (b) each working memory store has a 

limited capacity; (c) humans have separate systems for representing verbal and non-

verbal information; (d) meaningful learning occurs when a learner selects relevant 

information in each store, organizes the information and makes connections in each store.  

The instructional design theory of Kemp, Morrison, and Ross (1998) was used as 

the model for designing the instructional lesson. The purpose of using an instructional 

design model was to ensure that the lesson provided the competencies required for the 

lesson and to ensure the design integrity of the lesson.  The Kemp, Morrison, and Ross 

model is made up of nine elements. 

 These nine elements include: (1) Identify instructional problems and specify 

goals for designing an instructional program; (2) Examine learner characteristics that 

should receive attention during the planning; (3) Identify subject content and analyze task 

components related to stated goals and purposes; (4) State instructional objectives for the 

learner; (5) Sequence Content within each instructional unit for logical learning; (6) 

Design instructional strategies so that each learner can master the objectives; (7) Plan the 

instructional message and delivery; (8) Develop evaluation instruments to assess 

objectives; (9) Select resources to support instruction and learning activities. The 

schematic for this model is oval and not connected by lines or arrows. This signifies that 

the instructional developer can begin at any point in the model and can proceed 
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throughout the nine elements in a flexible manner. The oval also signifies that there is 

interdependence between the elements. The design of one element can affect the other 

elements. The flexibility within and between the nine elements of the Kemp, Morrison, 

and Ross design model works well with the need for varied and self-paced instruction 

when implementing learning styles into a lesson. It also allows enough flexibility for 

individual design processes when creating instructional lessons that incorporate the 

World Wide Web. 

 

Significance of Study 

This study will contribute significantly to the body of research examining how 

computer technology can be used in the classroom to create an optimal learning 

environment for students and for producing higher academic achievement. The lack of 

research on combining classroom teaching practices with computer instruction and also 

the lack of teacher training on classroom technology integration have caused the web to 

be under-utilized as an instructional tool. The need for well-trained teachers and 

technologically equipped classrooms are essential for preparing students to enter a high-

tech job market. Students should be exposed to enriched learning environments that are 

effective in supporting critical thinking and problem solving and that accommodate 

individual learning styles (Hannafin and Land, 1997). The computer and the web, if used 

properly, have the potential to provide this type of instructional environment. A review of 

the literature shows the need for additional research in the areas of applying well-

established teaching strategies, such as learning styles, to computer instruction. Research 

in the area of identifying and matching students’ learning styles with appropriate web-

based instructional lessons is needed, since very little research has been done in this area. 
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Teachers can hopefully apply the findings from this study to developing more enriched, 

appropriate, individualized, web-based lessons for their students. 

When looking at computer technology and instruction, gender is also often an 

area identified in the research. Much of the research shows that technology, technology 

related fields, technology courses, and software are biased towards boys (Stalker, 1983). 

This study will offer information on whether combining multiple learning styles with a 

web lesson can have an effect on the achievement for girls as well as boys. By examining 

how achievement is affected by gender, when combining multiple learning styles with 

web instruction, suggestions may be found, from this study, for closing the technology 

gap between boys and girls. 

Web instruction is also popular in the current push towards distance education. 

Riding and Rayner (1995) identified several characteristics of the web and computer 

technology that are essential for distance learning. These characteristics included; (1) 

control of the mode of delivery of instruction; (2) control of the order of presentation, 

pace, instruction, and selection of learning activities; (3) simulation abilities, 

collaborative networking with teachers and students; (4) and access to a variety of 

learning resources and assessment materials. This study can also provide distance 

education developers with knowledge on how to use web technology to develop lessons 

that are effective for students of all learning types. 

 

Delimitation 

This study used a locally accessible population. This population included seventh 

grade, majority Hispanic students, low English proficiency, low socio-economic, 
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seventy-six percent classified as free and reduced lunch, in regular and pre-advanced 

placement science classes, from a local junior high school, in west Texas.  

The results of this study can be generalized to this population of students or other similar 

populations. 

 

Limitations 

 Possible limitations, as defined by Gall, Borg, and Gall (1996), include those 

listed below that had a possibility of posing a threat to the validity of this study. 

 

Internal Validity 

Attrition: This potential threat could have effected this study if students were out 

sick, became sick in class, or were assigned to in-school suspension for bad 

behavior. Not accepting and recording the data, from students who missed any 

days of instruction or review, was used to control for this threat to validity.  

Diffusion of the Treatment to the Control Group: This potential threat could have 

occurred because both the treatment and control web lessons were posted on the 

web. This makes it readily assessable to all students. This was controlled for by 

not telling the students that two different lessons were available. 

 

External Validity 

 Pretest sensitization: This effect was controlled by not providing students with 

 feedback on how they did on the pretest. 
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Definition of Terms 

 
Learning Styles: Individual cognitive, affective, and psychological factors that serve as 

relatively stable indicators of how a learner perceives, interacts with, and responds to the 

learning environment. 

Multiple Learning Styles: Selected learning styles from the Dunn and Dunn Learning 

Styles Model, used interactively in an instructional lesson, that appeal to a wide range of 

learning styles types. 

Pre-Advanced Placement Students: students selected on the basis of high Grade Point 

Average, passing Texas Assessment of Knowledge and Skills (TAKS) scores, and 

teacher recommendation. 

Regular Students: Average students, with or without passing Texas Assessment of 

Knowledge and Skills (TAKS) scores, and not enrolled as pre-advanced placement 

students. 

Science Achievement: Proficiency of taught science concepts measured by the 

differences in pretest and posttest scores. 

World Wide Web: A system of Internet servers that uses Hyper Text Transfer Protocol 

(HTTP) to transfer documents that are formatted in a language called Hyper Text Mark-

up Language (HTML). This format supports links that allow the user to navigate to other 

documents, graphics, audio, and video files.  
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CHAPTER II 

LITERATURE REVIEW 

 

Introduction 

The purpose of this literature review is to report the current research that defines 

this study. The research conducted on the effectiveness of integrating technology into the 

learning environment for better academic achievement shows outstanding conclusive 

support. This literature review looks at traditional learning styles research, web-based 

technology and learning, gender and technology, and student level and performance.   

 

Introduction to Learning Styles Research 

Targeting students’ learning styles is a well-researched and familiar classroom 

teaching practice. A majority of the research, presented below, shows success and 

support for use of this classroom teaching practice to increase student achievement.  

 A review of the research conducted by Peace, Mayo, and Watkins (1998) showed 

three main areas that directly impact learning effectiveness. These areas include: (1) 

learning environment; (2) teaching methodologies and student experiences; and (3) 

assessment and evaluation. Teaching methodologies and student experiences included 

factors such as cooperative learning, technology, brain-based instruction, and curricular 

structure and are the strategies focused on in this study.  

The use of learning styles, in the classroom, has been researched extensively 

throughout the past fifty years. Researchers agree that learning styles represent the ways 

in which individuals interpret, process, understand, and integrate information. Learning 

styles strategies were developed from the Cognitive Information Processing model. The 
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cognitive information processing is not associated with the work of a single theorist; 

rather, it builds on the work of a number of researchers who share a common paradigm. 

This model assumes that learners differ in the way they process information and that only 

the instructional methods that match the individual preferred learning style will be most 

effective (Bovy, 1981). Theories derived from brain research, learning styles, and 

cognitive instructions have played a significant role in the understanding and designing 

effective instruction.  

 Learning styles are categorized into many different categories, none of which are 

standardized across the research. The research outlined below shows support for teaching 

students to their individual learning styles for greater achievement and also supports the 

need to address multiple learning styles in every instructional lesson.  

 

Learning Styles Defined 

The National Association of Secondary School Principals task force of theorists 

defined learning styles as, “the composite of characteristic cognitive, affective, and 

psychological factors that serve as relatively stable indicators of how a learner perceives, 

interacts with, and responds to the learning environment” (Keefe, 1979).  

Research shows that people exhibit significant individual differences in the 

cognitive processing styles that they adopt in problem solving and other similar decision 

making processes (Robertson, 1985). Individual differences in student learning are 

categorized into learning styles. Learning styles are the ways in which the brain interprets 

processes, understands, and integrates information (Robertson, 1985).  
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Learning Styles and Classroom Practices 

Dunn, Dunn, and Price (1989), stated that classrooms need to concentrate more 

upon individual cognitive styles because students tend to learn and remember better and 

enjoy learning more when they are taught in a way that takes into account for their 

cognitive style preferences.  

Dunn and Dunn (1978) stated that students should be taught to their dominant 

learning style and then followed with their second strongest learning style. Auditory 

learners learn best when they listen, read, and then take notes. Visual learners learn best 

when they read, look at visual aids, took notes, and then listened to a lecture on the 

material. Tactile learners require manipulative materials in which they can use to 

construct and then read, write, and listen to the material. Kinesthetic learners prefer 

exposure to the real world, such as field trips, followed by reading, writing, and listening 

to the material.  

A case study, by Hodges (1982), showed how putting these learning styles 

strategies into action could increase student achievement. The study was conducted with 

Junior High school students, from extremely low socioeconomic backgrounds, who were 

not responding to conventional strategies for learning. Each student was given a Learning 

Style Inventory test and an individual curriculum that matched with the student’s 

dominant learning style. Results indicate that eighty-five percent of the students 

substantially increased their achievement levels in reading and math compared with their 

previous performance in a typical school setting. The data revealed that, when learners 

are taught through methods that complement their learning style preferences, learners 

become more motivated and have higher academic achievement.  
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Farkas (2003) examined the effects of teaching through traditional versus 

learning style instructional methods on seventh grade students’ achievement, attitude, 

emphatic tendencies, and transfer skills. The Dunn, Dunn, & Price Learning Styles 

Inventory was used to determine learning style preferences. The control group was taught 

using a traditional teaching method (lecture, group discussion, and visual resources) and 

the treatment group was taught the same content with the Dunn and Dunn Multi-sensory 

Instructional Package. The data was examined using t-tests. The t-tests revealed positive 

and significant results on students’ achievement, attitude, emphatic tendencies, and 

transfer skills, when using the Multi-sensory Instructional Package. 

Howard, Ellis, and Rasmussen (2004) explored whether hypermedia can 

effectively capitalize in the contemporary sensory rich media environments by integrating 

them with discipline-based learning in order to achieve significant learning outcomes. 

Two groups, of college age students were set up for this study. The control group did not 

receive hypermedia and the treatment group received a hypermedia lesson which 

included text, audio, graphic segments, and moderate learner control. The leaning styles 

enhancements were paralleled with the Kolb Learning Styles Model. After a two-week 

period the results showed that the control group had no significant gains, however 

significant learning did occur among the hypermedia group. Results showed that the 

hypermedia treatment allowed each of the learning styles of students to achieve equally 

well. The outcomes also revealed that moderate learner control appears to be a good 

format for multimedia instruction. Too much learner control frustrates learners who do 

not have enough content background to know how to extract the important content, while 

too much structure causes other learners, who need to branch out and explore, to feel 
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inhibited. Providing moderate control appears to have been a contributing factor to the 

significant results of this study. 

 

Multiple Learning Styles and Classroom Practices 

The research supported targeting a student’s primary learning style, however 

some researchers (Robotham, 1995; McKeachie, Pintrich, and Lin, 1985; Snider, 1990) 

suggest that limited students to a learning environment that only allows them to learn 

with one learning style modality can cause students to become stagnant and limited in 

their ability to understand how they learn and in their ability to adapt to new learning 

environments later in life. 

Robotham (1995) questioned the practice of placing students into pre-specified 

learning style categories. He believed that this caused students to become stagnant in 

their ability to understand how they learn. 

 McKeachie, Pintrich, and Lin (1985) stated that learning styles are preferences 

and habits of learning that have been learned. Everyone is capable of going beyond his or 

her preferred style enabling to learn different strategies that will help them learn in ways 

that are not compatible with their preferred style. McKeachie, Pintrich, and Lin (1985) 

also stated that by teaching a student with one preferred style eliminates that fact that 

students’ preferred learning styles may change as they become less anxious, more 

competent, more knowledgeable or more motivated. 

 Snider (1990) stated that it is good practice to recognize and accommodate 

individual differences and to present information in a variety of modalities. Exposure to a 

variety of instructional learning styles can help students learn how to accommodate for 

different classroom and life situations that they will be presented with throughout their 
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lives.  Although most of the research supports the need to teach to a student’s preferred 

learning style, for greater academic achievement, it appears that exposing a student to a 

variety of learning styles will help them grow in their ability to perform well in different 

academic settings.  

 

Current Capabilities of Web-Based Technology 

Current capabilities of web development software and World Wide Web 

technology have allowed teachers to expand upon traditional text and lecture-based 

classes by creating individualized lessons that are aligned with teachers’ lesson plans and 

individual students’ competencies and abilities. The capabilities of the web, if 

appropriately designed, allow a rich, multi-sensory, environment that can enhance 

learning. Some current popular web development software tools include, Macromedia 

Dreamweaver, Macromedia Flash and Microsoft Front Page. This web development 

software also allows each student to meet his or her individual needs, by selecting a 

unique course of instruction, through non-linear, branching structures. Students can then 

direct their own learning by pursuing their interests and organizing and synthesizing data 

and constructing projects that are meaningful and can be applied to real life situations.  

Ayersman and Minden (1995) stated that hypermedia has the ability to deliver 

information in contextually meaningful sequences, at a variable pace controlled by the 

learner, through multiple sensory modalities.  

Summerville (1997) stated that hypermedia holds great promise for the 

accommodation of individual differences. Hypermedia has the ability to be flexible or 

structured, provide varied feedback, and allow the user to access other resources.  
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Some of the current features in multimedia Web development include the use of 

audio, video, virtual reality, animation, and simulation. RealAudio provides music, news, 

and talk shows over the World Wide Web. Java is a programming language that lets web 

page developers add software applications, games, animation, and other features to web 

pages. Shockwave enables the playback of high-impact multimedia on the web and 

Virtual Reality Modeling Language (VRML) describes how three-dimensional scenes are 

delivered across the World Wide Web (Serim and Koch, 1996). 

 

Design Features of Web-Based Instruction 

Ross and Schultz (1999) stated that the way course information is presented and 

assignments are structured on the web can accommodate the different sensory, social, and 

thinking styles of students. Incorporating many different learning styles into a web-based 

lesson can allow students to have information presented in ways that match their 

individual learning styles. For example, visual students can benefit from course 

animations, hypertext, or clickable diagrams and video clips. Class notes, slide 

presentations, or overhead slides can also be place on the web. Auditory learners can 

benefit from recorded lectures, summaries, or archived sound resources. Kinesthetic 

learners can benefit from Java-based puzzles, games and simulations. Collaborative 

learner can benefit from video conferencing, bulletin boards, discussion threads, or 

instant messaging. Incorporating many different learning styles into one web-based 

lesson means that students would be exposed to learning styles that did not match their 

preferred learning styles. This would help encourage students to work on developing and 

expanding their thinking outside of their preferred styles. 
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Lin and Davidson (1996) found that when using hypertext instruction, structure 

and cognitive style had a significant effect on student performance. Research has shown 

that learner control is an important factor when creating web-instruction for diverse 

learning styles. Learner control is the amount of personal responsibility an individual can 

have in an instructional lesson. Learner control in web-based instruction can be exhibited 

through sequencing, pacing, advisement level, practice, and amount of material 

(Rasmussen and Davidson-Shivers, 1998). 

 In a study conducted by Rasmussen and Davidson-Shivers (1998), the influences 

of the individual differences in learning styles and the concept of learner control to assist 

instructors and developers in designing effective instruction for all learners were 

investigated. They hypothesized that learning styles can be used in conjunction with 

learner control to facilitate and enhance student performance in hypermedia learning 

environments. The study found that learning styles significantly influenced performance 

in hypermedia learning environments. Individuals who had a learning style preference 

towards active learning preferred low levels of learner control and performed best in the 

hierarchy structures. The hierarchical structures allowed students to quickly accomplish 

tasks, which tends to fit the style of the active learner who prefers to complete tasks as 

quickly as possible. Individuals who were reflective in their learning style preference 

performed highest with moderate structure. The results show that reflective learners must 

have some structure but must also be provided with the ability to explore other related 

material. In addition, all learners performed well in an environment that provided 

moderate structure. This research suggests that environments with high levels of learner 

control may be counterproductive to all learning style types. 
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Moreno (2000) stated that multimedia in itself does not insure learners’ 

understanding unless a learner-centered approach is applied to the instructional design. 

Active learning occurs when a learner engages in the cognitive process of selecting, 

organizing and then integrating relevant words and images. To help the selecting process, 

multimedia lessons should not contain too much extraneous words or sounds. To help the 

organizing process, multimedia lessons should offer clear signals for verbal and visual 

information. To help the integrating process, multimedia lessons should present works 

and pictures concurrently using modalities that effectively integrate both visual and 

auditory information. When designing multimedia lessons, research by Moreno (2000) 

suggested that words be presented by auditory rather than visually and that extraneous 

sounds be avoided. Rather a concise spoken multimedia explanation allows the learner to 

focus on the key elements and mentally organize them.  

Research by Graff (2003) looked into issues related to the non-linear and non-

sequential structures of web instruction. This study looked at the question of whether 

instructional information should be segmented or whether segmenting information causes 

a loss to the overall meaning of the information presented. He specifically examined 

whether segmentation had any effect on performance of students with different cognitive 

styles. Graff’s research (2003) is based on the premise that segmenting or fragmenting 

information may cause loss of general meaning. Segmentation, generally seen in print-

based media, tends to lose indicators that organize information to the reader. Lack of 

these indicators can cause confusion for the reader. The results of this study found that 

students possessing different cognitive styles learned more effectively when the 

appropriate amount of segmentation was provided to different learners. The implications 

of the findings from this study suggest that the best instructional design for web-based 
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learning should include matching the design and segmentation structure to the cognitive 

style of the learner. 

 

Targeting a Variety of Learners with Web-Based Technology 

World Wide Web technology has the capability of meeting the individual needs of 

a variety of learner types within each web-based lesson. Passerni and Granger (1998) 

stated that hypermedia and web-based instruction meet students’ individual cognitive 

needs because web tutorials and multimedia software allow students to select and focus 

on the media delivery that best suits their learning styles. Although research on World 

Wide Web multimedia instruction and learning styles is extremely limited, the following 

examples have been found that support the use of web multimedia instruction for meeting 

the diverse needs of learners.  

For example, tactile learners gain and attain information when they are given 

hands-on activities (Dunn and Dunn, 1978). These students can respond well to game-

like activities that are naturally motivating and self-correcting.  

Students can use the self-correcting features to discover correct answers through 

inductive and deductive learning (Bruno, 1982).  

An example of a game activity that can be beneficial to a tactile learner is the 

microworld. A microworld is an exploratory learning environment, discovery space, and 

constrained simulation of real-world phenomena in which learners can navigate, 

manipulate or create objects, and test their effects on one another (Jonnassen, 1996). 

 A study conducted by Stoney and Oliver (1999), explored the notion that students 

who learn in an applied setting, such as a microworld, will experience cognitive 

engagement and motivation through the relevance of the material to the student’s real 
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world. University students were selected and their activities, communication, and 

interactions were observed. Results found that the use of well-designed interactive 

microworlds leads to learner cognitive engagement and will drive learners towards 

greater levels of higher order thinking. The microworld game also provided motivation 

and engagement with the program content because it provided real life experience. The 

game helped learners to judge and assess the credibility of potentially conflicting 

information and to develop strategies to think critically, resolve conflicts, and solve 

current and potential problems.  

 

Advantages and Implications of Web-Based Instruction 

The California State University Biology Labs On-Line Project (Bell, 1999) 

project sought to use technology for improving biology education. This project provided 

web-based simulations for different Biology labs in which learners can access anywhere 

and anytime. Initial tests on the Biology project have suggested that the programs can be 

very useful learning tools. Students liked the way the simulations made them think, solve 

problems, and understand the breadth of the material better. The one disadvantage noted 

was that novice computer users required assistance to get the most out of the simulations. 

An additional case study involving a college Engineering Graphics class, at the 

University of Texas, used the World Wide Web to publish a comprehensive multimedia 

instructional CD-ROM Web page (Crown, 1999). The CD-ROM Web page consisted of 

an integrated web site with links to hours of tutorial movies, lecture presentations, web-

based games that reinforce course topics, and interactive web-based quizzes. The CD-

ROM Web page was designed to make more efficient use of faculty time and to provide 

students with additional individualized help. This project had many positive results on 
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both faculty and students. Professors benefited by having their course lecture time 

reduced by eighty percent. Students who require extra help or need to make up work were 

able to catch up and perform well in the course. The visualization tools, provided in the 

games, offered students the opportunity to view objects repeatedly, which would be 

difficult to teach using other methods. Two noted drawbacks to the CD-ROM Web page 

include the high initial cost in time to develop the project and the fact that this 

environment has less student-to-student interactivity and is more impersonal than 

traditional classroom lab settings. The most notable changes in student performance were 

by those students that fell outside the average range. The advanced students were 

stimulated and motivated by the self-paced nature of the course and the students who 

found the material challenging were able to work at a slower pace and finish a course that 

they normally would drop.  

Kalyuga, Chandler, and Sweller (2004) stated that presenting the same material in 

both text and visual form would overload the working memory of the learner and impede 

learning. Three experiments were conducted which compared the effects of 

simultaneously presenting the same written and auditory information as opposed to 

separating the two modes or eliminating one of the modes. The first two experiments 

showed that when auditory and visual explanations of a diagram were given at 

nonconcurring times, the students showed significantly increased test scores. The third 

experiment showed that when auditory and visual explanations of a diagram were given 

at concurrent times, the students showed significantly lower test achievement results. 
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Gender and Technology 

Research has shown that there is a distinct gender difference between boys and 

girls and their perceptions of computer technology. Therefore, gender may influence how 

boys and girls learn and achieve in a web-based, computer environment. The recognition 

of gender bias and computer technology emerged in research during the 1980s and 1990s.  

Research by Lockheed (1985) showed that both boys and girls believed that 

computers would be important to their futures.  However, there are several factors that 

also surfaced in the literature that show a great disadvantage towards girls and computers.  

Stalker (1983) found that a cultural bias that technology is an area for males 

existed. Boys enjoy and are also encouraged by society to participate in technology 

related activities and girls are not. Stalker also found that there was a lack of women 

teachers as role models in the computer classrooms and in computer fields. Girls are 

different from boys in their mental and social functioning.  The inherent nature of girls 

effects their interest, attraction, and attitude towards technology.  Research has also 

looked at gender attitudes and computer technology. Girls view computers as a tool to 

accomplish a task and boys view computers as a recreational toy.  

The gender gap appears to begin in middle school and continues as girls become 

older. Research has shown that middle school is a critical age for development of 

computer technology use. Lavin and Gordon (1989) found that boys have strong positive 

attitudes towards computers, finding them more enjoyable, important, and friendly. 

Sheingold (1981) found that seventh grade was the point where boys increased their use 

of computers compared to girls. Collis (1985) found that sex differences and attitudes 

towards computers were strongly established by the eighth grade.  
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Much of the software produced today also targets the aggressive, independent, 

and competitive nature of boys (Stalker 1983). Research by Fiore (1999) showed that 

girls prefer to work collaboratively rather than competitively. Girls prefer covert 

competition, intricate narratives, and group efforts that are based on complex social 

hierarchies. Jakobsdottir, Krey, and Sales (1994) stated that graphics that appeal to girls 

include pictures of people, plants, and animals. Girls enjoy pictures that are colorful, 

detailed, and friendly. Graphics that appeal to boys include pictures of male characters, 

vehicles, and machines. Boys enjoy pictures that show action or danger and that can be 

moved or animated. Research by Fiore (1998) suggested that when designing computer 

software for girls, ten design elements should be adhered to. These include: (1) low 

frustration levels; (2) story lines that appeal to girls; (3) celebration of girls; (4) 

collaboration rather than competition; (5) challenging and complex activities; (6) 

exploration and lack of closure; (7) graphics; (8) rich, reality-based visuals and audio; (9) 

personal exploration; and (10) interactive communication. 

 

Student Level and Performance 

Research shows that student achievement and academic benefits can vary 

according to the student. Therefore, student level of academic performance may have 

implications on student achievement in a web-based, computer environment.  

Research conducted by Cuban (1993) showed that high-income students and 

Anglo students tend to have greater access to computers than low-income students, 

African-American students, and non-English speaking students. 

 Kozma and Croninger (1992) also showed that even when high-income and low-

income students have comparable student-to-computer ratios, students in low-income 
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schools are more likely to use computers for basic drill and practice exercises while the 

students in high-income schools use computers for more challenging activities (Kozma 

and Croninger, 1992).  

Research conducted by McDonald and Stevenson (1998) showed that prior-

knowledge of the subject presented on a computer had an impact on learning and the way 

in which the learner approaches the computer lesson. The study showed that learners who 

lacked prior-knowledge of the subject content were more disoriented. The low-level 

learners tended to open more additional notes and had problems locating the needed 

materials to complete the lesson. Learners with prior-knowledge were not as disoriented 

because their knowledge of the content enabled them to impose more structure on the 

computer lesson.  

Research by Fitzgerald and Semrau, 1998) examined whether learning outcomes 

could be predicted in hypermedia instruction based on learner differences. These 

differences included rank in school, prior experience using computers, field 

dependence/independence learning style. 

• No significant differences were found to indicate that prior 

  experience with computers predicted learning outcomes. 

• No significant differences were found to indicate that rank in school 

predicted learning outcomes. 

• No significant differences were found to indicate that field dependence 

and field independence learning styles predicted learning outcomes. 

Research conducted by Kulik (1994) compiled a meta-analysis, consisting of over 

five hundred studies, on computer-based instruction. These studies consisted of 
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computer-based instruction as defined by tutorial, drill and practice, and Integrated 

Learning Systems. Kulik’s research found: 

• Students who used computer-based instruction scored at the 66th 

percentile, of tests of achievement, compared to students in the control 

conditions, without computers, who scored at the 50th percentile. 

• Students learn more in less time when they receive computer-based 

instruction. 

• Students like their classes more and develop more positive attitudes when 

their classes include computer-based instruction. 

Sivin-Kachala (1998) researched the patterns of two hundred nineteen research 

studies to determine the effect of technology on learning and achievement across all 

learning domains and all ages of learners. The patterns revealed the following: 

• Students in technology rich environments experienced positive effects on 

achievement in all major subject areas. 

• Students in technology rich environments showed increased achievement 

in preschool through higher education for both regular and special needs 

children. 

• Student’s attitudes toward learning and their own self-concept improved 

consistently when computers were used for instruction. 

 

Conclusion 

 Little research has been done on enhancing web instruction by incorporating 

multiple learning styles. The literature shows strong support for matching learning 

activities with students’ preferred learning style. The multi-sensory nature of the web 
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allows for the development of instruction that can meet a variety of students’ learning 

styles. It can address multiple learning styles within the same instructional lesson. 

Therefore, it is hypothesized that students will perform better and learn more from 

properly designed web-based instruction that meets the many individual learning styles of 

students, than web-based instruction that is linear and text-based.  

The research also suggests that boys will have higher achievement when working 

in the technology environment. Boys enjoy and are also encouraged by society to 

participate in technology related activities and girls are not (Stalker, 1983).  

The research also suggests that students in technology rich environments show 

increased achievement for all students, including regular and special needs students. The 

research also shows that students learn quicker when using technology. However, the 

research also shows that prior knowledge of content helps students locate and organize 

information from a computer environment. 
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CHAPTER III 

METHODOLOGY 

 

Introduction 

The purpose of this study was to examine the effects of two different web-based 

instructional lesson designs, a traditional text-based web lesson and a multiple learning 

styles web lesson, on students’ achievement. This study was a true experimental study. It 

was conducted using random selection, random assignment, and administration of a 

treatment condition. The experimental treatment condition included a web, instructional 

lesson that incorporated multiple learning styles. Learning Styles were accommodated, by 

combining into the web lesson design, the various physiological and sociological 

components derived from the Dunn and Dunn Learning Styles Model. The control 

included a typical web instructional lesson that is linear, static, and text-based. The 

control did not have the physiological and social learning styles components. The 

treatment and control groups contained the same seventh grade, science curriculum, 

content, on Seed Plants. This study also examined any possible differences for gender 

and class level. A survey was also administered in order to obtain information on 

students’ attitudes about using this web lesson. 

 

Population 

The target population included seventh grade students. The accessible population 

included 275 seventh grade students, 148 males and 127 females, from a local junior high 

school, in west Texas. The junior high school incorporated grades six, seven and eight 

and the campus was classified as a technology magnet school. The seventh grade 
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population consisted of 74% Hispanic students and 22% Anglo students. The students 

were from a very low socio-economic neighborhood, with seventy-six percent classified 

as free and reduced lunch. 

 

Sample 

The sample was comprised of the same demographics as the population; majority 

Hispanic, low socio-economic, and seventy-six percent classified as free and reduced 

lunch. Observations of the sample showed that due to the nature of the students’ 

environmental conditions, many of the students were not motivated to learn or study and 

exhibited prominent behavioral problems in the every day classroom. Some students had 

low English proficiency, however not enough to keep them in an English as a Second 

Language (ESL) class. Most students were proficient enough in English to accomplish 

the lesson objectives in this class as well as their other seventh grade classes. 

The sample was randomly selected from the accessible population of seventh 

grade students, from the local Junior High School, in West Texas. The sample size 

included 120 students that were selected from the seventh grade student population 

consisting of 275 students. The sample was selected to be representative of the population 

for gender, ethnicity, and class level. The school principal provided the demographic data 

for the seventh grade student population. The sample was then randomly selected for the 

treatment levels, class levels, and gender levels of the independent variables.  Table 1 

shows the demographic data for the population and sample. 
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Table 1. Demographic Data 

Population Sample 
Demographic Frequency Percent Demographic Frequency Percent 
Gender   Gender   
Male 148 53.8 Male 60 50.0 
Female 127 46.2 Female 60 50.0 
Total 275 100.0 Total 120 100.0 
      
Ethnicity   Ethnicity   
Hispanic 203 74.0 Hispanic 92 77.0 
Anglo 60 22.0 Anglo 28 23.0 
Other 11 4.0 Other 0 0.0 
Total 275 100.0 Total 120 100.0 
      
Class Level   Class Level   
Regular 161 58.5 Regular 60 50.0 
Pre-AP 114 41.5 Pre-AP 60 50.0 
Total 275 100 Total 120 100.0 

 
 
 
Instruments 

The instruments used for this study included the Dunn, Dunn, and Price Learning 

Style Inventory (LSI) (1989), a science pretest, a science posttest, and a survey.  

The Dunn, Dunn, and Price Learning Style Inventory (LSI) (1989), was used to 

determine perceptual strengths in order to show that the student sample represented all 

learning styles types, as defined by The Dunn, Dunn, and Price Learning Styles 

Inventory. The Inventory consisted of 150 questions in which students responded to on a 

five-point Likert scale. The choices included Strongly Agree, Agree, Uncertain, Disagree, 

and Strongly Disagree. Student responses of Strongly Agree or Agree would have a 

preference in that area. In this study, a high preference for subscale items was identified 

with a standard score of  >=60. A low preference for subscale items was identified with a 

standard score of <=40. An assumption of using this inventory is that each student’s 

learning style will remain constant from the time of the test through the end of this study, 
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which spanned over a two week time period. All students in the sample were scheduled 

to take the LSI. The sample size consisted of one hundred twenty students, however, 

because of illness, only one hundred eight students took the LSI.  

The achievement instruments used were the pretest and posttest. The same test 

instrument was used for the pretest and posttest, however the posttest questions were 

arranged in a different order than they were presented on the pretest. Each test contained 

the same content questions on Seed Plants. The test instrument was objective and was 

designed using different questioning formats, in order to appeal to a variety of student’s 

testing strengths. The instrument was given to each student in the sample and took 

approximately fifty minutes to complete. The instrument consisted of fifty questions on 

the science Seed Plants concepts covered in the web lesson. The formats included twenty 

multiple-choice questions, ten true and false questions, ten matching, five short answers, 

and five diagram identification questions. Each question format covered questions from 

each of the four textbook chapter sections, represented in the web instruction. The 

questions were taken from the Merrill Life Science test bank (Daniel, Ortleb, & Biggs, 

1994) and the Texas Assessment of Knowledge and Skills (TAKS) test. The questions 

contained three levels of difficulty, including easy, moderate, and hard. The questions 

also included questions from lower order to higher order thinking-based on the 

questioning structure presented in Bloom’s Taxonomy (Callahan & Clark, 1988). 

Bloom’s Taxonomy is a system for teaching that begins with teaching students at lower 

order thinking and bringing them up the taxonomy to higher order thinking. The 

taxonomy of competences, from low order to higher order, include knowledge, 

comprehension, application, analysis, synthesis, and evaluation. These competencies are 

also beneficial for creating test questions. The test was scored using an objective format. 
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Each question was worth two points. The answers were scored as either correct or 

incorrect, from the answers provide in the answer key. The results were scored using 

percents. 

Borg, Gall and Borg (1996) stated that developing a good test requires validity 

and reliability measures. Validity measures determine if the test measures what it is 

intended to measure. Reliability measures determine whether the answers given for the 

instrument are consistent, stable, and precise.    

The pretest and posttest were validated using content validity. Content validity 

was determined by life science content experts, which included three seventh grade life 

science teachers. The teachers determined if the test actually measured the chapter 

content on Seed Plants. Each teacher was given a copy of the pretest and posttest. The 

pretest and posttest consisted of fifty questions that were taken from the Merrill Life 

Science test bank (Daniel, Ortleb, & Biggs, 1994) and the Texas Assessment of 

Knowledge and Skills (TAKS) test. The Merrill Life Science test bank questions consist 

of sets of questions associated to each chapter, that teachers used for assessment 

purposes. The questions were a mix of multiple choice, matching and essay formats. The 

questions were selected for content and difficulty rating. Three seventh grade science 

teachers were chosen to select the test questions. The three selected teachers gathered 

together and chose a set of fifty test questions that best fit the content and the knowledge 

that the students should have attained after lesson completion. The teachers then 

reviewed each question to be certain that the material was covered by the web lesson and 

that the questions were consistent with standard testing procedures for the seventh grade 

level. The test achievement scores were calculated using percent correct. 
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Cronbach’s Coeficient Alpha was used to estimate the reliability of the pretest 

and posttest. Computation of alpha is based on the reliability of a test relative to other 

tests with same number of items, and measuring the same construct of interest (Hatcher, 

1994). A reliable test score will have an alpha level of 1.0. The alpha level for the pretest 

shows an alpha score of  .67, which shows high reliability. The posttest also shows high 

reliability with an alpha score of .84. Both the pretest and the posttest are reliable and 

acceptable tests for measuring students’ achievement scores. 

 

Table 2. Cronbach Coefficient Alpha for Pretest and Posttest 

 Variables Alpha 

Pretest Standardized .67 

Posttest Standardized .84 

 

The Pearson Correlation Coefficient was calculated to determine if the pretest and 

posttest were related and if there was significant strength of the correlation. Although the 

pretest and posttest were the same tests, this statistic was done to show in actuality that 

the two tests were the same. The value of r can range from +1 to -1. A correlation of +1 

means that there is a perfect positive linear relationship between variables. These results 

show the r value for the both the pretest and posttest as .54. This shows moderate test-

retest reliability. It is possible that intervening variables involved in the posttest, such as 

the treatment and control conditions, influenced a perfect co relational score.  
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Table 3. Pearson Correlation Coefficient 

N=100 
 Total Pretest Total Posttest 

Total Pretest 1.00000 .53940 

Total Posttest .53940 1.00000 

 

The Difficultly Index was used to estimate the difficulty of the pretest and posttest 

items. The level of difficulty can be determined by calculating the percentage of students 

who answered the item correctly. Callahan and Clark (1998) recommend that only items 

in the forty to seventy percent range should be included in a test.  The pretest and posttest 

instruments were constructed to have a mix of easy, moderate and hard items. The results 

show that the students did not do well answering the questions on the pretest. Only thirty 

percent of the students answered the easy questions correctly, eight percent answered the 

moderate questions correctly, and two percent answered the hard questions correctly. 

Although Callahan and Clark (1998) recommend that only items in the forty to seventy 

percent range should be included in a test, these items were left as part of the test because 

the students did not have any prior knowledge of the subject area. However, the results of 

the difficulty index for the posttest did not show much improvement. Students only 

increased to answering forty-eight percent of the easy questions correctly, thirty-eight 

percent of the moderate questions correctly, and eleven percent of the hard questions 

correctly. Only the easy questions fell within the forty to seventy percent range of test 

items that should be included in this test. The moderate questions almost reached an 

acceptable difficulty range as well. These results show that the test was difficult for most 

of the students, however this could be an issue with the content delivery medium or 

characteristics of the students. Since the test was developed using questions from the 
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students’ seventh grade life science book and standardized questions for the TAKS test, 

these questions should represent items that an average seventh grade student should 

know. 

 
Table 4. Pretest and Posttest Difficulty Index 

 
Difficulty Pretest and Posttest 

Questions 
Percent Pretest 
Questions Correct 

Percent Posttest 
Questions Correct 

Easy 
 

14/50 30 48 

Moderate 
 

20/50 8 38 

Hard 
 

16/50 2 11 

 

The pretest was administered the day before to the web instruction. The posttest 

was given on the day after the review. Students had fifty minutes to complete the pretest 

and fifty minutes to complete the posttest. The pretest and posttest were computed at 

percent correct. 

A survey instrument was also used in this study. The survey consisted of seven 

yes/no questions and one open ended question. The questions were developed and 

reviewed by the researcher. The purpose of this survey was to answer design questions 

about the usability of the lesson, the students’ preference for learning from the 

computers, and the types of activities preferred in conjunction with the computer. These 

responses can be used for designing future web lessons, for average seventh grade 

students. The survey was optional and neither credit for participation nor consequences 

for non-participation were given to the students.  
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Overview of Treatment and Control Conditions 

The treatment and control groups each received instruction consisting of exactly 

the same lesson content, however the presentation design was different. The control 

group received a Web lesson that used basic Web technology. The lesson was primarily 

text-based, had very minimal multimedia enhancements, was linear in format, and the 

students were required to work alone. The treatment differed on one variable, which was 

the accommodation of multiple learning styles. Accommodation of multiple learning 

styles meant that the students in the treatment group were given dynamic web lessons that 

were enhanced with graphics, video, audio, activities, and varied peer interactions. The 

students were presented with different learning designs, each appealing to a different 

learning style. The students were also allowed to choose to work alone, or collaborate 

with another classmate in the treatment group. The sole source of content information for 

the treatment and control groups was the web lesson designed by the researcher. 

The lesson content covered Seed Plants, presented in chapter eleven of the Merrill 

Life Science textbook for seventh grade students (Daniel, Ortleb, & Biggs, 1994). This 

textbook is the approved science textbook, for seventh grade students, in the state of 

Texas. The lesson content and structure is outlined below. 

 

Lesson Objectives 

The following lesson objectives were used to create and guide the development of the 

web-lesson for both the treatment and control groups. 

Day One: What Are Seed Plants? 

1. List the main characteristics of seed plants. 
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2. Describe the main characteristics of gymnosperms and angiosperms and their 

importance. 

3. Describe the main characteristics of Monocots and Dicots. 

Day Two: Plant Parts 

4. Describe the structure of roots, stems, and leaves. 

5. Explain some unique adaptations of roots, stems, and leaves. 

6. Describe the structure and function of the flower. 

7. Describe methods of seed dispersal in seed plants. 

Day Three: Acid Rain 

8. State the primary causes of acid rain. 

9. List things we can do to help prevent acid rain. 

Day Four: Review 

Day Five: Posttest 

 

Chapter Content 

Seed Plants and Parts of Complex Plants: 

This section covers the characteristics of seed plants, gymnosperms, and angiosperms. 

The importance of the gymnosperms and angiosperms are discussed and a comparison of 

gymnosperms and angiosperms are given. This section also covers the structure and 

function of complex plants, including their roots, stems, and leaves. Unique adaptations 

of these plants are also discussed. 

 Plant Parts: 

This section covers the life cycle of gymnosperms and angiosperms. The structure and 

function of the flower are described, and the methods of seed dispersal are given.  
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Acid Rain: 

This section covers science and society. The causes of acid rain are discussed and 

solutions to this problem are explored.  

 

Texas State Requirements 

This lesson met the requirements for a seventh grade science curriculum. The 

chapter on seed plants is correlated with the Texas Assessment of Knowledge and Skills 

(TAKS) Science Objectives. These correlations are listed below. 

 

Table 5. TAKS Science Objectives for Seventh Grade 

Chapter Essential Elements TAKS Science Objectives 
Chapter 11-1 
Seed Plants 

P: 2A, 4A 
C: 4.1, 4.2, 5.1 

S1, S4, S8 

Chapter 11-2 
Parts of Complex Plants 

P: 6D, 7B 
C: 1.4, 2.2, 5.1 

S2, S3, S4, S5, S6, S7, S8 

Chapter 11-3 
Se Plant Reproduction 

P: 3D, 5D, 8A 
C: 1.4, 5.1 

S1, S2, S3, S4, S5, S6, S7, S8 

Chapter 11-4 

 
Effects of Acid Rain 

P: 4B, 5A, 5D, 7A 
C: 1.2, 1.4, 1.6, 5.1, 6.3 

S1, S2, S3, S4, S5, S6, S7, S8 

Structure and Pace for Web-Lesson 

For the control, the content group, the content was presented textually, with 

minimal graphics used only to illustrate pertinent content. The web-lesson was 

administered in a large computer lab consisting of twenty, networked computers. Each 

group was made to feel special and unique and the students were not made to feel as if 

one group received more benefits than the other group. Each daily lesson was given an 

approximate fifty-minute class period. The students had three days of new lesson content, 

one day of review, and the final day for the posttest. The students were kept focused and 
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on schedule by completing a new content worksheet for each content day and one 

review worksheet for the final review day. 

For the treatment, the content was presented with instructional elements that 

accommodated multiple learning styles. The web-lesson was administered in a large 

computer lab consisting of twenty, networked computers. Each group was made to feel 

special and unique and the students were not made to feel as if one group received more 

benefits than the other group. Each daily lesson was given an approximate fifty-minute 

class period. The students had three days of new lesson content, one day of review, and 

the final day for the posttest. The students were kept focused and on schedule by 

completing a different activity for each content day. The students were given a choice of 

how they wanted to review. They could choose to work independently, with a partner, or 

with a small group. 

 

Application of Theory 

The theoretical foundations used for designing and delivering this web lesson 

came from the instructional design model by Kemp, Morrison, and Ross (1998), The 

Dunn and Dunn Learning Styles Theory (1993), and the Theory of Multimedia Learning 

(Sweller, 1988).  

The Kemp, Morrison, and Ross (1998) model was used as the framework for 

designing the web lesson. The instructional elements incorporated into this lesson, from 

the model, included: (1) Identify instructional problems and specify goals for designing 

an instructional program; in this study, the instructional problem was gaining academic 

achievement for all seventh grade science students on the Seed Plants science chapter. An 

additional instructional goal was to provide equal instruction and content to all students. 
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(2) Examine learner characteristics that should receive attention during the planning; the 

content design and delivery in the treatment group were designed to address many 

different learning styles selected from the Dunn and Dunn Learning Styles Model. The 

control group did not identify specific learner needs because this independent variable 

had to remain constant for proper experimental research design. (3) Identify subject 

content and analyze task components related to stated goals and purposes; (4) State 

instructional objectives for the learner; (5) Sequence Content within each instructional 

unit for logical learning; the web lesson was categorized into four learning session, each 

session occurring during one class period; (6) Design instructional strategies so that each 

learner can master the objectives; (7) Plan the instructional message and delivery; (8) 

Develop evaluation instruments to assess objectives; the pretest was developed and 

administered to each student in order to attain a baseline score of current knowledge of 

the subject areas. The posttest was developed, from the pretest to assess students’ 

achievement after completion of the web lesson (9) Select resources to support 

instruction and learning activities. The main source for content information was the web 

lesson. The content was selected from Chapter Eleven, Seed Plants, of the Merrill Life 

Science textbook for seventh grade students (Daniel, Ortleb, and Biggs, 1994). 

Additional pictures, diagrams, and video were selected and put into the web lesson, using 

copy write safe web resources.  

The Dunn and Dunn Learning Styles model (1989) was used as a guide for 

designing the lesson components that addressed multiple learning styles. The 

Sociological and Physiological components of the theory were used. These components 

address the amount of independence or interdependence a student needs to work and 

addresses inclusion of sound, graphics, and video components.  
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The Cognitive Theory of Multimedia Learning (Sweller, 1988; 1994) was used 

as a guide in this study. The theory states that working memory can become overloaded 

when text and pictures are attended to at the same time. However, the focus of this study 

was to determine if learning styles theories, which have been proven effective in the 

classroom environment, can also show success in the multimedia environment by 

incorporating varied enhancements to the web lesson. 

 

Treatment Lesson Design 

The treatment condition included a web tutorial developed to accommodate 

multiple learning styles. The treatment lesson included selected learning style types from 

the Dunn and Dunn Learning Styles Model (Dunn and Dunn, 1993). The learning styles 

chosen to include in this lesson are sociological elements and physiological elements. 

These learning styles were selected from the Dunn and Dunn Learning Style Model, 

because they are the most conducive to a World Wide Web environment, given current 

technology capabilities. Most content pages of the web lesson included a combination of 

learning styles enhancements. The pages combined many of the perceptual elements; 

text, audio, graphics, and streaming video. The students were free to navigate the lesson 

at their own pace and could choose the perceptual elements of their choice. The students 

also had the sociological elements; self, pair, peer, and varied available to them during 

the entirety of the web lesson. The streaming video component was designed using the 

United Streaming Web Site, located at http://www.unitedstreaming.com. The streaming 

videos are accessible by paid subscription only, however the site allows a thirty-day trial 

option. The thirty-day trial option was used for this study.  
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Table 6. Learning Styles Enhancements 

Learning Style Element Element Description Incorporation Into web-
based Instruction 

Sociological (students 
could choose preferred 
option throughout the 
lesson) 

  

Self Element This relates to an 
individual’s preference for 
working on a learning task 
independently. 

The students worked 
through the web-based 
tutorial independently 
allowing for individualized 
instructional choice, 
sequencing and pace. 
“Floppy The Fish” activity 
was also completed 
independently. 

Pair Element This relates to working with 
one other student. Students 
had a choice to collaborate 
with one other student 
during the lesson. One 
structured activity that met 
the pair element was 
required by all students; 
“Putting the Parts 
Together.” 

Activity on Seed Plant 
Reproduction. “Putting the 
Parts Together.” Students 
worked in pairs to complete 
the activity of labeling the 
parts of the flower and 
giving a short description of 
each part. 

Peers Element This relates to a student’s 
preference for working with 
a small group of students 
with a lot of interaction, 
discussion and completing 
the task as a team. 

Activity on, “What’s For 
Lunch?” This allowed 
students to work and 
discuss lesson concepts in 
small groups. The activity 
will helped clarify concepts, 
review daily content, and 
apply new concepts. 

Varied Element This refers to a preference 
for involvement in a variety 
of tasks while learning. 

The included Learning 
Style’s elements throughout 
the lesson gave students the 
chance to use a variety of 
tasks for each learning 
objective. 

Physiological   
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Table 6. Continued 

Perceptual Element This refers to a preference 
for either learning through 
auditory activities (listening 
to tapes, lectures, music), 
visual materials (viewing, 
pictures, maps, reading), or 
tactual and kinesthetic 
involvement (note taking, 
projects). 

Most pages of the lesson 
included enhanced graphics, 
diagrams, text, streaming 
video clips, and audio clips. 
Students also took notes on 
each daily lesson in order to 
review, work on projects, or 
reference lesson pages for 
future use. 

  

Table 7. Selected Treatment and Control Examples 

Screen Shots Examples for Treatment Screen Shots Examples for Control 

Self Element: Students navigate 
independently through the lesson. 

 

 
Perceptual Element: Streaming audio/video 
on Seed Plants. 

Text Only. 
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Table 7. Continued 

 
Peers Element: Activity involving working 
in small groups. 

Non-computerized, individual worksheet 
activity. 

 
Perceptual Element: Streaming audio/video 
on The Structure of Plants. 

 

Text Only. 
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Table 7. Continued 
 

 
Pair Element: Students worked in pairs to 
complete the diagram. 

Non-computerized, individual worksheet 
activity for Tuesday’s lesson. 

 
Perceptual Element: Streaming audio/video 
on Gymnosperms and Angiosperms. 

 
Text Only. 

 
Perceptual Element: Streaming audio/video 
on Acid Rain. 

 
Text Only. 
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Table 7. Continued 
 

 

Non-computerized, individual worksheet 
activity. 

 
Self Element: Completed Independently 

 

 
Every vocabulary word discussed in the 
lesson, links directly to that word on a 
glossary page. 

Vocabulary defined on the content pages. 
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Data Collection and Recording 

Data collection for the LSI was collected two weeks prior to the administration of 

the lesson. The students were given the LSI during one of their regular science class 

periods. The test time granted was fifty minutes. All students completed the test in that 

time frame. The LSI response sheets were collected from each student. The response 

sheets were then mailed to Price Systems, Inc., for statistical analysis.  

Data collection for the pretest and posttest consisted of science concept 

achievement scores from each of these tests. Each student participating in the study was 

listed in alphabetical order, by class period, on a sign-in-sheet. The sign-in-sheet also 

contained coded demographic information and control or treatment group information. 

The students wrote their initials next to their printed name when entering the lab in order 

to record attendance. Each student was randomly assigned a blue or orange color code. 

The blue color code meant that the student had been randomly assigned to the control 

condition and the orange color code means that the student had been randomly assigned 

to the treatment condition. Students were then asked to sit at a computer with their 

matching color code. The blue or control lesson was administered on one side of the 

computer lab and the orange or treatment lesson was administered on the opposite side of 

the computer lab. The lesson was administered in a large computer lab consisting of 

twenty, networked computers. Each group was made to feel special and unique and the 

students were not made to feel as if one group received more benefits than the other 

group. Each daily lesson was given an approximate fifty-minute class period. The 

students had three days of new lesson content, one day of review, and the final day for 

the posttest. 
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Each day the students were required to complete either a daily worksheet or a 

short, in class, daily lesson activity. The purpose of the activity was to reinforce learned 

concepts. These activities were collected, and used by the teachers for class grades. These 

grades will not be used for this study. The data collected and analyzed for this study 

consisted of the achievement scores obtained from the science concepts pretest and 

posttest. The pre-test and post-test was collected, graded and recorded for each student 

participant. Achievement of science concepts was measured by the difference between 

pretest and posttest scores.  

The data collection procedure for the Survey Instrument consisted of the students 

answering a survey that was added to the end of their posttest. The survey data was 

collected with the posttest and the responses were calculated. 

 

Statistical Analysis 

 A three-way analysis of variance (ANOVA) was conducted to measure the 

research hypotheses. The study included three independent variables; treatment, gender, 

and class level. The treatment variable had two levels that included treatment and control. 

The gender variable had two levels that included male and female. The class level 

variable had two levels that included regular and pre-advanced placement. The dependent 

variable, science achievement scores, was measured as the difference between pretest and 

posttest scores. The study was one-tailed with an alpha level of .05 

 

Conclusion 

 The purpose of this study was to determine if incorporating multiple learning 

styles into a web-based lesson would have a significant effect on test achievement scores. 
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This was measured using a three-way analysis of variance (ANOVA). The main effects 

and interaction effects were measured to determine if a significant effect occurred on the 

stated hypotheses.  
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CHAPTER IV 

RESULTS 

 

Introduction 

The purpose of this study was to determine if providing students with a web-

based lesson, that incorporated multiple learning styles, would cause a significant 

difference in science test scores for seventh grade students. The study was conducted 

over a five-day period. The research hypotheses addressed included: 

1. There is no mean difference in achievement in relation to treatment groups 

2. There is no mean difference in achievement in relation to gender levels. 

3. There is no mean difference in achievement of science concepts in relation 

to class levels. 

4. There is no interaction effect between treatment and gender levels in 

relation to the achievement of science concepts  

5. There is no interaction effect between treatment and class levels in relation 

to the achievement of science concepts, by seventh grade students  

6. There is no interaction effect between gender levels and class levels in 

relation to the achievement of science concepts  

7. There is no interaction effect between treatment, gender levels and student 

class levels in relation to the achievement of science concepts  

8. Seventh grade students’ survey responses will show student’s attitudes and 

usability outcomes of the web-based lesson. 

 The results of these hypotheses will be discussed in this chapter. An analysis of 

variance was performed to show the results of the relationships between the levels of the 
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independent variables and the dependent variable. Descriptive statistics were used to 

describe results pertaining to the LSI and survey. 

 

Sample Data 

Participants of this study were chosen from a local Junior High school in West 

Texas. The sample of 120 students was randomly selected from the accessible population 

of 275 students.  The sample was randomly selected for the following categories: 60 

Regular Students and 60 pre advanced placement students. Out of the 60 regular students, 

30 male students and 30 female students were randomly selected. Out of the 60 pre 

advanced placement students, 30 male students and 30 female students were randomly 

selected. Out of the 30 male regular students, 15 were randomly assigned to the treatment 

condition and 15 were randomly assigned to the control condition. Out of the 30 female 

regular students, 15 were randomly assigned to the treatment and 15 were randomly 

assigned to the control. Out of the 30 male pre AP students, 15 were randomly assigned 

to the treatment and 15 were randomly assigned to the control. Out of the 30 female pre 

advanced placement students, 15 were randomly assigned to the treatment condition and 

15 were randomly assigned to the control condition. Figure 1 shows the sampling design 

structure. 
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Figure 1. Random Sampling Design 

 
 
Sample Attrition 

 One controlled way to prevent the threat to the internal validity of this study was 

to exclude data from students who were absent from any day of this lesson. The sample 

began with 120 students. Due to attrition for illness, skipping class, and In-School-

Suspension (ISS), the data collected and recorded for this study was reduced to 100 

students. Therefore, 20 students were eliminated in the final analysis of data. Of these 20 

students, 8 boys and 3 girls were put in ISS and 6 girls and 3 boys were absent for illness 

or skipped class, with almost equal numbers eliminated from both regular and pre-

advanced placement classes.  

 
 
 
 
Learning Style Inventory (LSI) 
  
 The results of the LSI were used to reveal demographic data regarding students’ 

preferred learning styles and to show that representation of all learning styles, as defined 

by Dunn, Dunn, and Price (1989) occurred in the sample. The students responded to a 
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five-point Likert scale where the choices included Strongly Agree, Agree, Uncertain, 

Disagree, and Strongly Disagree. Student responses of Strongly Agree or Agree would 

have a higher preference in that subscale. In this study, a higher preference for subscale 

items will be identified with a standard score of  >=60. The student responses of Disagree 

or Strongly Disagree would have a lower preference for that subscale. A lower preference 

for subscale items will be identified with a standard score of <=40. 

The data is presented showing the twenty-two subscales of the LSI and the number of 

responses, showing higher preference for or lower preference for each subscale.  

 

Table 8. LSI Responses by Subscale-Standard Score >=60 

LSI Area Subscale Responses Percentage 
Noise Level 1 8 7.41 
Light 2 8 7.41 
Temperature 3 16 14.81 
Design 4 14 12.96 
Motivation 5 19 17.59 
Persistent 6 13 12.04 
Responsible 7 33 30.56 
Structure 8 33 30.56 
Learning Alone/Peer Oriented 9 33 30.56 
Authority Figures Present 10 32 29.63 
Learn in Several Ways 11 32 29.63 
Auditory 12 14 12.96 
Visual 13 16 14.81 
Tactile 14 18 16.67 
Kinesthetic 15 27 25.00 
Requires Intake 16 26 24.07 
Evening-Morning 17 7 6.48 
Late Morning 18 17 15.74 
Afternoon 19 28 25.93 
Needs Mobility 20 24 22.22 
Parent Figure Motivated 21 20 18.52 
Teacher Motivated 22 17 15.74 
    
Number of Students 108 Total Responses 455 
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Table 9. LSI Responses by Subscale-Standard Score <=40 

LSI Area Subscale Responses Percentage 
Noise Level 1 42 38.89 
Light 2 33 30.56 
Temperature 3 23 21.30 
Design 4 24 22.22 
Motivation 5 18 16.67 
Persistent 6 32 29.63 
Responsible 7 27 25.00 
Structure 8 13 12.04 
Learning Alone/Peer Oriented 9 13 12.04 
Authority Figures Present 10 18 16.67 
Learn in Several Ways 11 14 12.96 
Auditory 12 31 28.70 
Visual 13 23 21.30 
Tactile 14 19 17.59 
Kinesthetic 15 19 17.59 
Requires Intake 16 16 14.81 
Evening-Morning 17 24 22.22 
Late Morning 18 16 14.81 
Afternoon 19 9 8.33 
Needs Mobility 20 21 19.44 
Parent Figure Motivated 21 17 15.74 
Teacher Motivated 22 25 23.15 
    
Number of Students 108 Total Responses 455 

 
 
 The results above show that the sample of students was representative of each of 

the Dunn, Dunn, and Price LSI subcategories. The results of the LSI show that almost 

half of the students reported either higher preference for or lower preference for each of 

the subscales. The other half of students fell in the middle range.  The fact that 

approximately half of the students fell into the middle range of preferences for each area 

may be a benefit for learning in a multi-learning style environment.   

The LSI also reported that 29.63% of the students showed a higher preference to 

learn in several ways compared to 12.96% of the students who did not. Learning in 

several ways had slightly higher preference scores compared to the other subcategories. 
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Additional higher preference subcategories included Auditory learning at 12.96%, 

Visual learning at 14.81% and Tactile learning at 16.67%. 

 
 
Significance Testing  
 

The purpose of this study was to record if any changes occurred in the dependent 

variable under different levels of the independent variables. The main objective in this 

study was to determine if incorporating multiple learning styles formats of delivery into a 

web lesson could have an effect on students’ learning. If student achievement is increased 

this study may offer insights into the best practices for developing web instruction. The 

dependent variable was measured as the difference between pretest achievement scores 

and posttest achievement scores after being manipulated by the independent variables. 

The three independent variables in this study were treatment, gender, and class level. 

Each independent variable was evaluated under two different levels.  

 
Table 10. Three-Way Factorial Analysis Design 

 
Independent Variable Levels Values 
Treatment 
 

2 Control, Treatment 

Gender 
 

2 Male, Female 

Class Level 
 

2 Regular, Pre-Advanced Placement 

 
 

The statistical procedure used for this study was a three-way, completely 

randomized, factorial, design. This procedure was selected so that the between and within 

values of the independent variables could be tested and analyzed. The alpha level of 

significance was set at .05. This means that the probability level must be at .05 or below 



 

62 

 
to reject the null hypotheses. This alpha level was selected because it is a traditional, 

standard level.  

 
Table 11. Three-Way ANOVA for Differences in Achievement Scores 

 
Source df F 

Treatment 
 

1 0.43 

Gender 
 

1 2.36 

Class Level 
 

1 12.17* 

Gender + Treatment 
 

1 0.56 

Class Level + Treatment 
 

1 1.89 

Gender + Class Level 
 

1 0.75 

Gender + Class Level + Treatment 
 

1 0.00 

Error 
 

92  

* Denotes Significance at p< .05 
 
 

Hypotheses1: There is no mean difference in achievement of science concepts, by 

seventh grade students, in relation to treatment groups. The research question was to 

determine what differences occurred in science achievement scores, for seventh grade 

students, based on treatment. The results of the ANOVA showed that no statistically 

significant mean differences occurred in achievement of science concepts, in relation to 

treatment groups. The F value was 0.43, with a significant level of .5135 indicating no 

significant difference in means based on treatment.  
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Table 12. Treatment Results 

Variable N Mean SD Mean 
Difference 

  Pretest Posttest Pretest Posttest  

Control 51 .395 .557 .099 .155 .162 

Treatment 49 .381 .555 .112 .160 .173 
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Figure 2. Mean Percent Scores for Pre to Post Test by Treatment 

 

 

Hypotheses 2: There is no mean difference in achievement of science concepts, by 

seventh grade students, in relation to gender levels.  The research question was to 

determine what differences occurred in science achievement scores, for seventh grade 

students, based on gender. The results of this ANOVA showed that no statistically 

significant mean differences occurred in achievement of science concepts, by seventh 
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grade students, in relation to gender levels. The F value was 2.36, with a significant 

level of .1278 indicating no significant difference in means based on gender. 

 

Table 13. Gender Results 

Variable N Mean SD Mean 
Difference 

  Pretest Posttest Pretest Posttest  

Male 48 .397 .587 .112 .164 .190 

Female 52 .380 .528 .099 .145 .147 
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Figure 3.  Mean Percent Scores for Pre to Post Test by Gender 

 

 

Hypotheses 3: There no mean difference in achievement of science concepts, by seventh 

grade students, in relation to class levels. The research question was to determine what 

differences occurred in science achievement scores, for seventh grade students, based on 
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class level. The results of this ANOVA showed that a mean difference occurred in 

achievement of science concepts, by seventh grade students, in relation to class levels. 

Students in the advanced-placement classes showed achievement gains from pretest to 

posttest. The F value was 12.17, with a significant level of .0007 indicating a significant 

difference in means based on class level.  

 

Table 14. Class Level Results 

Variable N Mean SD Mean 
Difference 

  Pretest Posttest Pretest Posttest  

Regular 50 .378 .501 .103 .141 .122 

Pre-AP 50 .398 .612 .107 .153 .213 

 

 

30
35
40
45
50
55
60
65

Pret
es

t

Pos
tte

st

M
ea

b 
Sc

or
es

 b
y 

%

Regular

Pre-AP

 

Figure 4. Mean Percent Scores for Pre to Post Test by Class Level 
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Hypotheses 4: There is no interaction effect between treatment and gender levels in 

relation to the achievement of science concepts, by seventh grade students. The research 

question was to determine what differences occurred in science achievement scores, for 

seventh grade students, when comparing male and female students with treatment and 

control levels. The results of this ANOVA showed that no mean difference occurred 

between treatment and gender levels in relation to the achievement of science concepts, 

by seventh grade students. The F value was 0.56, with a significant level of .4565 

indicating no significant difference in means based on gender and treatment. 

 

Table 15. Treatment and Gender Results 

Variable N Mean SD Mean 
Difference

  Pretest Posttest Pretest Posttest  

Male+Control 24 .404 .582 .097 .180 .178 

Male+Treatment 24 .390 .591 .127 .151 .201 

Female+Control 27 .387 .535 .102 .129 .148 

Female+Treatment 25 .373 .520 .097 .163 .147 
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Figure 5. Mean Percent Scores for Pre to Post Test by Treatment and Gender 

 

Hypotheses 5: There is no interaction effect between treatment and class levels in relation 

to the achievement of science concepts, by seventh grade students. The research question 

was to determine what differences occurred in science achievement scores, for seventh 

grade students, when comparing treatment levels and class levels. The results of this 

ANOVA showed that no mean difference occurred between treatment and class levels in 

relation to the achievement of science concepts, by seventh grade students. The F value 

was 1.89, with a significant level of .1731 indicating no significant difference in means 

based on treatment and class level. 

 

Table 16. Results for Treatment and Class Level Variables 

Variable N Mean SD Mean 
Difference

  Pretest Posttest Pretest Posttest  

Control+Regular 12 .378 .509 .091 .134 .159 

Control+Pre-AP 14 .380 .570 .109 .171 .189 

Treatment+Regular 13 .349 .464 .110 .148 .114 
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Table 16. Continued 

Treatment+Pre-
AP 

12 .511 .626 .114 .122 .242 
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Figure 6. Mean Percent Scores for Pre to Post Test by Treatment and Class Level 

 

Hypotheses 6: There is no interaction effect between gender levels and class levels in 

relation to the achievement of science concepts, by seventh grade students. The research 

question was to determine what differences occurred in science achievement scores, for 

seventh grade students, when comparing gender levels and class levels. The results of this 

ANOVA showed that no mean difference occurred between gender levels and class levels 

in relation to the achievement of science concepts, by seventh grade students. The F value 

was 0.75, with a significant level of .3873 indicating no significant difference in means 

based on gender and class level. 
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Table 17. Results for Gender and Class Level Variables. 

Variable N Mean SD Mean 
Difference 

  Pretest Posttest Pretest Posttest  

Male+Regular 23 .398 .531 .115 .143 .133 

Male+Pre-AP 25 .396 .638 .110 .169 .242 

Female+Regular 27 .361 .475 .090 .137 .114 

Female+Pre-AP 25 .401 .585 .105 .132 .184 
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Figure 7. Mean Percent Scores for Pre to Post Test by Gender and Class Level 

 

Hypotheses 7: There is no interaction effect between treatment, gender levels, and student 

class levels in relation to the achievement of science concepts, by seventh grade students. 

The research question was to determine what differences occurred in science 

achievement scores, for seventh grade students, when comparing treatment levels, gender 

levels, and class levels. The results of this ANOVA showed that a mean difference 
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occurred on two interactions. The F value was 0.00, with a significant level of .9829 

indicating no significant difference in means based on gender, treatment and class level. 

 

Table 18.  Results for Treatment, Gender, and Class Level Variables 

Variable N Mean SD Mean 
Difference

  Pretest Posttest Pretest Posttest  

Male+Regular+Control 10 .404 .538 .089 .140 .134 

Male+Regular+Treatment 13 .393 .526 .136 .150 .132 

Male+Pre=AP+Control 14 .404 .615 .106 .203 .211 

Male+Pre=AP+Treatment 11 .385 .669 .121 .116 .283 

Female+Regular+Control 14 .381 .514 .094 .121 .132 

Female+Regular+Treatment 13 .340 .434 .084 .147 .093 

Female+Pre=AP+Control 13 .393 .558 .113 .138 .165 

Female+Pre=AP+Treatment 12 .410 .615 .100 .126 .205 
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Figure 8. Mean Percent Scores for Pre to Post Test by Treatment Group Interactions 
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Figure 9. Mean Percent Scores for Pre to Post Test by Control Group Interactions 

 

Hypotheses 8: Seventh grade students’ survey responses will show attitudes and usability 

outcomes of the web-based lesson. Seventh grade students’ survey responses showed 

attitudes and usability outcomes of the web-based lesson. 

 

Survey Analysis 

A survey was given to the students in the treatment and control groups. The 

purpose of this survey was to assess the students’ attitudes and opinions after using the 

World Wide Web lesson. The students’ attitudes and opinions about the lesson will help 

provide suggestions for designing future World Wide Web lessons. The survey will 

answer design questions about the usability of the lesson, the students’ preference for 

learning from the computers, and the types of activities preferred in conjunction with the 

computer. The survey consisted of seven yes/no questions and one open ended question. 

The questions gathered information on students’ preferences towards using computers 

and the students’ opinions about the Web lesson. The survey was optional and neither 
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credit for participation nor consequence for non-participation was given to the students.  

The data presented in the following tables shows the students’ responses. 

 
Table 19. Survey Results Presented in Percentile 

N=100 
CB=Combined Groups 
T=Treatment Group 
C=Control Group 
 
Question Yes No No Response 
 CB T C CB T C CB T C 
1. Do you like 
computers? 

97 49 48 0 0 0 3 0 3 

2. Do you prefer: 
what? 

         

a. Learning with 
computers at 
school?  

86 43 42 11 6 6 3 3 3 

b. Learning 
without computers 
at school? 

11 6 6 86 43 42 3 0 3 

3. Was the World 
Wide Web lesson 
easy to 
understand? 

84 43 41 13 6 7 3 0 3 

4. Did the World 
Wide Web lesson 
have: what? 

         

a. Too much 
information? 

10 4 6 87 45 42 3 0 3 

b. Not enough 
information? 

16 6 10 81 43 38 3 0 3 

c. Just the right 
amount of 
information? 

70 37 33 27 12 15 3 0 3 

5. What activity 
did you like best 
from the lesson: 

         

a. Worksheets? 19 10 9 78 39 39 3 0 3 
b. Floppy the 
fish? 

0 29 0 0 20 0 0 0 0 

c. What’s for 
lunch? 

0 9 0 0 40 0 0 0 0 

d. Newspaper 
Writing? 

0 17 0 0 32 0 0 0 0 
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Table 19. Continued 

e. Reading & 
Viewing lessons 
on the Web? 

50 18 32 47 31 16 3 0 3 

6. What activity 
did you like least 
from the lesson: 

         

a. Worksheets? 54 22 32 43 27 16 3 0 3 
b. Floppy the 
fish? 

0 4 0 0 45 0 0 0 0 

c. What’s for 
lunch? 

0 12 0 0 37 0 0 0 0 

d. Newspaper 
Writing? 

0 13 0 0 36 0 0 0 0 

e. Reading & 
Viewing lessons 
on the Web? 

15 7 8 82 42 40 3 0 3 

7. During the 
World Wide Web 
lesson, would you 
prefer: 

         

a. The teacher to 
explain the 
lesson? 

22 11 11 75 38 40 3 0 0 

b. To work alone? 9 5 4 88 44 44 3 0 0 
c. To work with 
other classmates? 

71 34 41 26 15 11 3 0 0 

          
  

 The results of these seven questions show that almost all of the students, 97%, 

liked computers and 86% preferred learning with computers to other forms of classroom 

study. Most of the students, 84%, in both treatment and control groups, equally felt that 

the web lesson was easy to understand. Fifty percent of the students also responded that 

they liked reading and viewing lessons on the web more than any other activity. 

However, in the treatment group, only 18% of the students said they preferred reading 

and viewing lessons on the web compared to a larger 32% of the control group. The 

treatment group was given a variety of different activities; both web-based and pull out 
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classroom activities. The larger percent of students, 29%, preferred the Floppy the Fish 

activity the most. This activity was a pullout classroom activity that required the students 

to write a creative essay about a character named, “Floppy the Fish.” Perhaps this activity 

was rated highest among the treatment group because it was fun and creative.  Students 

also reported that even when working in a web environment, 71% of them preferred 

working with other classmates. 

 
 

Table 20. Survey Question 8 
What would you add to make this lesson better? 

 
N=100 students were given the opportunity to add open-ended remarks to this question. 
CB=Combined Groups 
T=Treatment Group 
C=Control Group 
Participating respondents included n=29 for T, n=32 for C, with n=61 for CB. 
 

Open-Ended 
Responses 

Frequency of 
Response 

Percent 

 CB T C CB T C 
Add more games. 24 12 12 82.8 41.4 41.4 
Nothing. 10 5 5 34.5 17.2 17.2 
Add more 
graphics. 

6 5 1 20.6 17.2 3.4 

Add more 
activities. 

6 3 3 20.6 10.3 10.3 

Longer time to 
study. 

2 1 1 6.9 3.4 3.4 

More help from 
computer. 

2 1 1 6.9 3.4 3.4 

 

The results from this question show that 34% of the respondents from the 

Treatment and Control groups said that they would not change anything about the lesson. 

An overwhelming 82.8% of the students said that they would like to add more games to 

the lesson.  These remaining results show that both Treatment and Control groups wanted 
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more of everything; more games, more graphics, more activities, more time, and more 

help from the computer. 
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CHAPTER V 

CONCLUSION 

 

Introduction 

This study answered some critical questions about web design and delivery for 

instruction. This study attempted to determine if achievement scores could be increased 

by offering students a web lesson that allowed them to choose lesson design 

enhancements that appealed to their preferred learning style. There were seven 

hypotheses tested in this study and one hypotheses stated for determining students’ 

perceptions of the web lesson. After calculating the data, significance was found for class 

level. The data showed that students in the advanced-placement classes showed 

significant test achievement gains. Significant results were not found for the other 

hypotheses.  

 

Treatment 

 Hypotheses 1 states that there is no mean difference in achievement of science 

concepts, by seventh grade students, in relation to treatment levels.  

Differences in science achievement scores did not show a significant difference 

when comparing differences in achievement scores, from pretest to posttest, for the 

treatment and control groups. The difference in achievement scores, from pretest to 

posttest, for the treatment group is 17.3%. The difference in achievement scores, from 

pretest to posttest, for the control group is 16.3%. Therefore, there is only a 1% 

difference in achievement difference scores between treatment and control levels. These 

results show that when multiple learning styles were paired with web instruction students 
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did not have higher achievement scores in science. These results are somewhat contrary 

to learning styles research that supports better academic performance when learning 

activities are matched with a student’s preferred learning style. The treatment group had a 

random selection of regular and pre-advance placement students. The pre-advanced 

placement students, as a group, showed higher achievement scores in this study, but when 

their scores were combined with the regular students’ scores, their higher achievement 

scores were not noticeable in the results. The reason for the no significant difference 

found in these hypotheses is possibly the result of the treatment not having enough 

power. Both the treatment and control groups were exposed to computer instruction. By 

nature, the computer is multi-sensory and can be used as a learning tool in a variety of 

environmental conditions and instructional styles. Therefore, it already appeals to several 

different learning styles. Adding the multiple learning styles variable to the treatment 

group did not make a significant difference because the multimedia nature of the 

computer already lends itself to matching multiple learning styles. The current research 

shows that matching learning activities with a student’s learning style increases student 

achievement. The research also shows that when computer technology is added to a 

curriculum, student achievement is increased. Therefore, learning styles and instruction 

and technology and instruction are shown to increase student achievement and the multi-

sensory nature of the computer allows for both learning styles and technology to be 

effectively paired together. It appears that when comparing two types of computer 

instruction, it may be difficult to find a significant difference between them. 

An additional reason for no significance shown may be the fact that not enough 

time was offered to the students. This study had a time constraint of five days, which was 

imposed by the principal. If more time was given to fully develop each of the multiple 
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learning styles in a lesson and to expose the students to them, the results may have 

shown significance. This is a hypothesis that can be studied by further research. An 

additional possibility for the no significant result may have been the fact that the extra 

enhancements to the lesson distracted the students from the straight facts. In the control 

group, students were only given the straight facts and reinforced those facts with 

worksheets. It is possible that the enhanced graphics, audio, and activities distracted the 

students from the essential memorization of facts for the posttest. The posttest was 

objective-based however it did contain higher-order thinking questions as referred to in 

Bloom’s taxonomy. It is possible that the drill-based worksheets were better tools for 

helping students answer an objective-based test. The lesson enhancements may have 

added more enrichment to the lesson and more breadth of understanding however did not 

make a significant difference in performance on an objective-based test. 

The results presented in Figure 2 below show a very small difference on 

achievement differences between treatment and control groups. The data shows 

achievement scores for treatment and control groups, on pretests and posttest.   

 

Gender  

 Hypotheses 2 states that there is no mean difference in achievement of science 

concepts, by seventh grade students, in relation to gender levels.   

Differences in science achievement scores, from pretest to posttest, did not show a 

significant difference when comparing male and female students. It was expected in this 

study that the male students would perform significantly better than the female students. 

Prior research (Stalker, 1983; Lavin and Gordon, 1989; Sheingold, 1981; Collis, 1985; 

Fior,e 1999; Jakobsdottir, Krey, and Sales, 1994) showed that girls often feel that 
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technology is an area for boys; girls take a non-aggressive role in the classroom when 

interacting with technology, most software packages are designed for the preferences of 

boys, and there are not enough female technology teachers that the girls can accept as 

role models. Those results did not occur in this study. The difference in achievement 

scores, from pretest to posttest, for the boys was 19.0%. The difference in achievement 

scores, from pretest to posttest, for the girls was 14.7%. Therefore, achievement scores 

between boys and girls only show a 4.3% difference. 

These results show no significant difference, on science achievement scores, for 

levels of gender. This shows that under the variables of this study the girls performed as 

well as the boys in two areas, science and technology, where the boys generally perform 

higher. The no significant difference found when comparing gender achievement scores 

might be attributed to the students being a part of a technology magnet school. At this 

technology magnet school, students who like technology are attracted to attending and 

taking technology elective courses. The girls have equal participation and exposure to 

technology as the boys do in their elective classes and required classes. Teachers in every 

class are required to conduct two lab lessons per year. That gives the students 

approximately fourteen lab lessons per year, when combining all of their classes. 

Students are also allowed to take up to two technology elective courses per year. Elective 

courses are designed to appeal to both boys and girls and for every course that is geared 

more towards what boys like, there is one offered for what girls like. For example, the 

boys tend to prefer courses in technology education and the girls tend to prefer courses in 

digital photography and video. This school also offers girls the opportunity to see female 

role models in technology careers. This school has two female technologists and two 

female technology teachers. These factors may have helped the girls feel more familiar 
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with and comfortable with technology and in turn positively affected their science 

achievement scores. Technology may have also played a role in effecting the interest and 

motivation of the girls, which may also have made science more interesting to them and 

therefore raised their achievement to scores equal to the boys.  Further research in this 

area is imperative in order to evaluate whether these factors in fact do have a positive 

effect on closing the science and the technology gap that exists between boys and girls.  

The results presented in Figure 3 below show a very small difference on 

achievement differences between boys and girls. The data shows achievement scores for 

boys and girls, on pretests and posttests. The boys achieved slightly higher scores on all 

tests, however these higher scores did not produce significant achievement results. These 

results do not support that there is a technology gap between the two genders, in this 

study, since the boys did not significantly out perform the girls. 

 

Class Level 

 Hypotheses 3 states that there is no mean difference in achievement of science 

concepts, by seventh grade students, in relation to class levels.  

Differences in science achievement scores, from pretest to posttest, did not show a 

significant difference when comparing achievement scores between regular and pre-

advanced placement class levels. The difference in achievement scores, from pretest to 

posttest, for the Regular Class is 12.2%. The difference in achievement scores, from 

pretest to posttest, for the pre-advanced placement class is 21.3%. Therefore, 

achievement scores between the regular and pre-advanced placement class show a 9.1% 

difference. 
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Generally, intelligent, motivate, and self-directive students do perform well in 

most academic situations presented to them. The students in the sample who had higher 

science grades and who worked hard in both regular and pre-advanced placement classes, 

performed above the average on the post-test. Students who did not work hard and had a 

no care attitude, performed below the average on the post-test. It is possible that the 

regular students may have benefited from having their learning styles accommodated in 

the Web lesson and as a result, were able to score as well as some of the pre-advanced 

placement students. It is possible that the added multimedia enhancements, 

accommodation of learning styles, and the motivational factor of using the computer may 

have given the regular students the extra supplement they needed to achieve higher 

scores.  

The results presented in Figure 4 below show a small difference on achievement 

differences between treatment and regular and pre-advanced placement groups. The data 

shows achievement scores for treatment and control groups, on pretests and posttests. The 

advanced placement group achieved slightly higher scores on all tests, however these 

higher scores did not produce significant achievement results.  

 

Survey 

Hypotheses 8: Seventh grade students’ survey responses will show attitudes and 

usability outcomes of the web-based lesson. Seventh grade students’ survey responses 

showed attitudes and usability outcomes of the web-based lesson. The results of the 

survey showed the students’ opinions and feelings about using this web lesson. The 

results of this study are helpful because they identified whether the lesson was 
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appropriate, met the needs of the students, and identified the students’ learning 

preferences.  

The results of the study showed that 97% of the students surveyed said that they 

liked computers and 86% said that they prefer learning with computers. These results 

show that students have a high interest level in computers and a preference towards using 

to them to learn. The survey also assessed the web science lesson. These results are 

helpful because they show if the content was appropriate, if the content was at a 

reasonable difficulty level, and if the activities were engaging. Studying what 

components worked and what components did not work, for this age group, will help 

create better web-based instruction. The survey results were separated according to 

responses from the treatment group and responses from the control group.  

Question four of the survey asked if the web lesson had too much information, not 

enough, information, or just the right amount of information. In the treatment group, 75% 

of the students said that the lesson had the right amount of information. In the control 

group 65% of the students, said that the lesson had the right amount of information. More 

students in the control group than in the treatment group reported that they would have 

liked to have more information. Some students in the control group may have felt like 

they did not have enough information because they were not exposed to as many 

clarifying concepts, such as pictures, diagrams, audio and video clips, as the treatment 

group.  

Question five of the survey asked the students what activity they liked best from 

the web lesson. In the treatment group, 59% of the students said that they liked the 

Floppy the Fish activity. Reading and viewing the lesson on the Web, and the Newspaper 

Writing activity followed this. Answering worksheets was the least favorite activity, with 
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45% of the students reporting that they liked it the least. The control group was only 

given the worksheets and reading and viewing the lesson on the Web as part of their 

instruction. For the control group, 63% of the students liked reading and viewing the web 

lesson followed by only 18% liking the worksheet activities. These results show that the 

students preferred learning from the computers and the web, regardless of whether they 

were in the treatment group or the control group. It did not seem to matter how enhanced 

the web lesson was in terms of matching multiple learning styles, adding audio, video, 

and graphics. The students were happy and engaged just because they were on the 

computer and the World Wide Web. 

Question seven of the survey asked the students what type of social environment 

the students preferred to learn in. An outstanding 71% of the total students in the 

treatment and control groups said that they prefer working with other classmates. 

Twenty-two percent of the students reported that they prefer the teacher explain the 

lesson and only nine percent prefer to work alone. This shows that peer collaboration is a 

very important component to this group of students followed by more teacher instruction. 

The treatment group did have the opportunity to work with peers as a learning style 

component. However, neither group had access to help or instruction from a teacher. It 

was not possible to include teacher instruction without biasing the study and the effects of 

the web-based lesson.  

Question eight of the survey asked the students what they would add to make the 

web-based lesson better. Forty-one percent of the students in the treatment group 

responded to add more games.  Seventeen percent of the students in the treatment group 

responded that they would add nothing and an additional seventeen percent responded 

that they would add more pictures. In the control group, thirty-eight percent of the 
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students responded that they would add more games. Sixteen percent responded that 

they would add nothing and an additional sixteen percent would add working with a 

partner. In both groups, 79% of the students responded to adding games to the lesson. It 

is clear in both groups that adding games to the web-base lesson was the foremost 

activity that the students would add.  

Conclusion 

The purpose of this study was to examine how learning styles could be combined 

with technology to enhance academic achievement. The type of technology chosen for 

this study was a web-based instructional lesson. Web-based instruction can be presented 

in a variety of different delivery formats, from simple text-based information to full 

multimedia productions. Multimedia enhanced web design inherently consists of multiple 

modes of learning, such as visual, auditory, and kinesthetic. This study examined whether 

combining a variety of multiple learning styles components, to a web-based lesson, 

would enhance student achievement beyond a standard, text-only web delivery. The 

assumption of this study was that the students, when given a self-paced web-lesson, 

would select the learning styles that match their individual preferred style. This study is 

also based on the assumption that when given multiple media representations, in a user-

controlled environment, the student will self-select the delivery medium that they prefer.  

The results of this study showed significant results for two interaction effects; 

male students, in pre-advanced placement classes in the treatment and female students, in 

pre-advanced placement classes in the treatment. The web lesson had the components for 

meeting the students’ cognitive needs and also allowed students the control to self-select 

the media delivery that best suited their learning style. Further research may need to be 

done using adult students. It is possible that adult students may better benefit from this 
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type of delivery medium because they may not be prone to the distractive nature of the 

lesson that entices the student to try and click on everything. Adult students may also be 

more in touch with their own style of learning. Since they know what learning methods 

work best for them, they may appreciate the ability to choose the delivery mode that 

works best for them.  

In addition further studies may also need to include a longer amount of time for 

students to work with and learn from the web lesson. The five days allowed for this study 

may not have been a significant amount of time for the students to grasp and integrate the 

material, especially while being introduced to a new delivery medium. The students may 

need additional time to acclimate to learning in a web-based environment, especially if 

this is not a common mode in the everyday classroom.  

 This study did provide some promising results for using web-based lessons that 

incorporate multiple learning styles, for advanced-placement students. This research 

offers possibilities for guiding the design of web-based lessons, for helping achievement 

of lower-performing students and may also offer all students a new design for creating a 

motivating, and self-pacing, learning environment. The multiple learning styles approach 

may also provide the essential design elements necessary for closing the technology 

gender gap.
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Seed Plants Pretest 
7th Grade Life Science 
 

 
 Multiple Choice: Circle the word or phrase that completes the sentence. 

 
1. Gymnosperms include_______. 

a. oaks   c. gladiolus 
b. flowers  d. pines 
 

2. Angiosperms produce _______. 
a. cones  c. needles 
b. flowers  d. woody scales 
 

3. Angiosperms are vascular plants that _______. 
a. do not have true roots   c. are either mosses or ferns 
b. have a seed enclosed inside a fruit   d. show alternation of generations 
 

4. Colorful flowers are usually pollinated by _______. 
a. insects  c. clothing 
b. wind  d. birds 
 

5. A _______ is the sticky part of a flower. 
a. sepal  c. stamen 
b. ovary  d. stigma 
 

6. The _______ contains food for the embryo. 
a. endosperm  c. stigma 
b. pollen grain  d. root 
 

7. The seed leaves of an embryo are _______. 
a. root hairs  c. guard cells 
b. cotyledons  d. stomata 
 

8. _______ anchor plants in soil. 
a. leaves  c. stomata 
b. stems  d. roots 
 
 
 

9. _______ produces new xylem and phloem. 
a. epidermis  c. pollen 
b. cambium  d. an ovule 
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10. Most photosynthesis occurs in the _______. 

a. guard cells  c. epidermis 
b. packed layer d. cuticle 
 

11. A _______ provides waxy protection for the leaf. 
a. guard cells  c. cuticle 
b. epidermis  d. loose layer 
 

For questions 12-16, study the diagram to answer the questions. 
 
Monocot 

 

 

 

 
one cotyledons flower parts in 3’s scattered vascular 

bundles 
parallel veins in 
leaves 

 
                 

     
Dicot 

 
 

 

 

two cotyledons flower parts in 4’s 
and 5’s 

vascular bundles in 
rings 

netlike veins in 
leaves 

 
 
 
 

12. Wheat is a cultivated grass. Like grass, the leaves are narrow, with veins that are 
parallel. From the diagram, you can conclude that wheat and all grasses have 
__________. 
a. a single cotyledon  c. three flowers 
b. two cotyledons  d. stems that have annual rings 
 

13. A biologist studying plants in the rain forests of South America observed a 
species of plant that was not identified in any reference materials. Which of the 
following observations would help the biologist identify the class of the plant? 
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a. The plant had broad, olive green leaves that were eaten by only one type 

of beetle. 

b. The plant flowered at various times during the year and produced large 

yellow fruit. 

c. It was impossible to determine the exact age of the plant. When the 

biologist cut the plant stem into two parts, no rings were present. 

d. Shallow, fibrous roots anchored the plant in the thin, yellowish soil of the 

rain forest. 

 
14. Trees that are dicots produce Oranges. From this information, you might expect to 

find an orange that has _______. 
a. three seeds  c. nine seeds 
b. six seeds  d. twelve seeds 

 
15. Some plants, like orchids, have flower parts that changed to form odd shapes such 

as buckets, bees, or tubes. Suppose you observe an orchid that has one petal 
shaped like a bucket and two petals shaped like flat ovals. From this information, 
you could conclude that orchids ________. 
a. grow only in warm, moist areas    c. are monocots 
b. have a netlike arrangement of veins in their leaves d. attract butterflies 

 
 

16. Have you ever observed a rose closely? You’ll find that the leaves have a large 
central vein with smaller veins branching from it. Although the rose may or may 
not have an odor, you can expect the flower to have at least _______. 
a. one petal  c. three petals 
b. two petals  d. four petals 

 
 
 

17. Flowers that are not colored depend on _______ for pollination. 
a. wind   c. snow 
b. photosynthesis d. insects  

 
18. The two chemicals that make acid rain are _______ and _______. 

a. oxygen and precipitation  c. sulfur dioxide and nitrogen oxide 
b. carbon dioxide and oxygen  d. carbon dioxide and nitrogen oxide 

 
19. Acid rain is a problem _______. 
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a. only in the United States  c. only in Mexico 
b. in Japan    d. in all countries 

 
 

20. What was your favorite section of this chapter? 
a. seed plants    c. parts of complex plants 

b. seed plant reproduction  d. acid rain 

 
 

 Short Answer: In the space provided, write the word that best completes the 

sentence. 

 
21. Industries can reduce acid rain by installing _______________ to remove 

chemicals from the air.  
22. Seed Plants are different from simple plants because they grow from 

_______________.  
23. A  _______________ is a seed leaf inside a seed.  
24. Three ways seeds can be dispersed are (1)_______________ 

(2)_______________ (3)_______________.  

25. Plants with netlike like veins in leaves are _______________. 

 
 Matching: Questions 26-35. Match each phrase with the correct term from the list 

of words on the left. Place the correct letter in the space provided. 
 

Acid rain _______ A. Transfer of pollen grains to ovules 

Angiosperms _______ B. Cone-bearing plants 

Combium _______ C. Male part of a flower 

Dicots _______ D. Small pores in leaf surfaces 

Guard cells _______ E. Water containing sulfur dioxide 

Gymnosperms _______ F. Flower producing plants 

Monocots _______ G. Female part of a flower 

Ovary _______ H. Vessels that transport water and minerals 

Ovules _______ I. Plants with one embryo leaf 

Phloem _______ J. Moves food from leaves and stems 
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 Diagram Identification: Identify the parts of a seed.  Label each of the following 

parts on the diagram. 

 

36. Seed Coat 

37. Embryo 

38. Stem 

39. Root 

40. Cotyledons 

 

 True-False: Put a T next to the sentence that is true. Put an F next to the sentence 

that is false. 

41. _______ Fish that live in streams depend on acid rain to survive. 

42. _______ Gymnosperms are economically important because they produce wood for 

construction and chemicals found in soap, paint, varnish, and some medicines. 

43. _______ Angiosperms are economically important because the produce fibers for 

clothing and grains for food. 

44. _______ All flowers are large and brightly colored. 

45. _______ In seed plant reproduction, the sperm swims down the pollen tube and 

fertilizes the ovule. 

46. _______ Acid rain has caused sugar maple trees to produce less sap, which has 

resulted in less maple syrup production. 

47. _______ Pines, junipers, cedars, firs, and spruces are all gymnosperms.  

48. _______ Moss is a seed plant. 

49. _______ Oranges, apples, grapes, and strawberries are fruits produced by seed plants. 

50. _______ Pinecones grow on gymnosperms. 
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Pretest Answer Key 

 

Multiple Choice: 20 Questions 

1. D 11. C 

2. B 12. A 

3. B 13. C 

4. A 14. A 

5. D 15. C 

6. D 16. D 

7. B 17. A 

8. D 18. C 

9. B 19. D 

10. C 20. A, B, C or D 

 

Short Answers: 5 Questions Matching: 10 Questions 

21. Scrubbers 26. E 

22. Seeds 27. F 

23. Cotyledon 28. C 

24. Insects, Wind, Clothing 29. A 

25. Dicots 30. D 

31. B 

32. I 

33. G 

34. H 

 

35. J 
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Diagram Identification: 5 Questions True/False: 10 Questions 

  

Q. 36-40 Clockwise: Cotyledons, Root, 
Stem, Embryo, Seed Coat. 

41. F 

42. T 

43. T 

44. F 

45. T 

46. T 

47. T 

48. F 

49. T 

  

50. T 
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Seed Plants Posttest 
7th Grade Life Science 
 

 
 Multiple Choice: Circle the word or phrase that completes the sentence. 

 
1. _______ anchor plants in soil. 

a. leaves  c. stomata 
b. stems  d. roots 
 

2. _______ produces new xylem and phloem. 
a. epidermis  c. pollen 
b. cambium  d. an ovule 
 

3. Most photosynthesis occurs in the _______. 
a. guard cells  c. epidermis 
b. packed layer d. cuticle 
 

4. A _______ provides waxy protection for the leaf. 
a. guard cells  c. cuticle 
b. epidermis  d. loose layer 

 
5. Gymnosperms include_______. 

a. oaks   c. gladiolus 
b. flowers  d. pines 
 

6. Angiosperms produce _______. 
a. cones  c. needles 
b. flowers  d. woody scales 
 

7. Angiosperms are vascular plants that _______. 
a. do not have true roots   c. are either mosses or ferns 
b. have a seed enclosed inside a fruit   d. show alternation of generations 
 

8. Colorful flowers are usually pollinated by _______. 
a. insects  c. clothing 
b. wind  d. birds 
 

9. A _______ is the sticky part of a flower. 
a. sepal  c. stamen 
b. ovary  d. stigma 
 

10. The _______ contains food for the embryo. 
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a. endosperm  c. stigma 
b. pollen grain  d. root 
 

11. The seed leaves of an embryo are _______. 
a. root hairs  c. guard cells 
b. cotyledons  d. stomata 
 
 
 

For questions 12-16, study the diagram to answer the questions. 
 
Monocot 

 

 

 

 
one cotyledons flower parts in 3’s scattered vascular 

bundles 
parallel veins in 
leaves 

 
                 

     
Dicot 

 
 

 

 

two cotyledons flower parts in 4’s 
and 5’s 

vascular bundles in 
rings 

netlike veins in 
leaves 

 
 
 

12. Wheat is a cultivated grass. Like grass, the leaves are narrow, with veins that are 
parallel. From the diagram, you can conclude that wheat and all grasses have 
__________. 
a. a single cotyledon  c. three flowers 
b. two cotyledons  d. stems that have annual rings 
 

13. A biologist studying plants in the rain forests of South America observed a 
species of plant that was not identified in any reference materials. Which of the 
following observations would help the biologist identify the class of the plant? 
 

a. The plant had broad, olive green leaves that were eaten by only one type 
of beetle. 
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b. The plant flowered at various times during the year and produced large 

yellow fruit. 
c. It was impossible to determine the exact age of the plant. When the 

biologist cut the plant stem into two parts, no rings were present. 
d. Shallow, fibrous roots anchored the plant in the thin, yellowish soil of the 

rain forest. 
 

14. Trees that produce oranges are dicots. From this information, you might expect to 
find an orange tree with  _______. 
a. flowers  c. needle-like leaves 
b. cones  d. monocots 

 
15. Some plants, like orchids, have flower parts that changed to form odd shapes such 

as buckets, bees, or tubes. Suppose you observe an orchid that has one petal 
shaped like a bucket and two petals shaped like flat ovals. From this information, 
you could conclude that orchids ________. 
a. grow only in warm, moist areas    c. are monocots 
b. have a netlike arrangement of veins in their leaves d. attract butterflies 

 
16. Have you ever observed a rose closely? You’ll find that the leaves have a large 

central vein with smaller veins branching from it. Although the rose may or may 
not have an odor, you can expect the flower to have at least _______. 
a. one petal  c. three petals 
b. two petals  d. four petals 

 
17. Flowers that are not colored depend on _______ for pollination. 

a. wind   c. snow 
b. photosynthesis d. insects  

 
18. The two chemicals that make acid rain are _______ and _______. 

a. oxygen and precipitation  c. sulfur dioxide and nitrogen oxide 
b. carbon dioxide and oxygen  d. carbon dioxide and nitrogen oxide 

 
19. Acid rain is a problem _______. 

a. only in the United States  c. only in Mexico 
b. in Japan    d. in all countries 

 
20. What was your favorite section of this chapter? 

a. seed plants    c. parts of complex plants 
b. seed plant reproduction  d. acid rain 
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 Short Answer: In the space provided, write the word that best completes the 

sentence. 

 
21. Industries can reduce acid rain by installing _______________ to remove 

chemicals from the air.  
22. Seed Plants are different from simple plants because they grow from 

_______________.  
23. A  _______________ is a seed leaf inside a seed.  
24. Three ways seeds can be dispersed are (1)_______________ 

(2)_______________ (3)_______________.  

25. Plants with netlike like veins in leaves are _______________. 

 
 

 Matching: Questions 26-35. Match each phrase with the correct term from the list 
of words on the left. Place the correct letter in the space provided. 
 

Acid rain _______ A. Plants with two embryo leaves 

Angiosperms _______ B. Cone-bearing plants 

Stamen _______ C. Male part of a flower 

Dicots _______ D. Small pores in leaf surfaces 

Guard cells _______ E. Water containing sulfur dioxide 

Gymnosperms _______ F. Flower producing plants 

Monocots _______ G. Female part of a flower 

Pistil _______ H. Vessels that transport water and minerals 

Xylem _______ I. Plants with one embryo leaf 

Phloem _______ J. Moves food from leaves and stems 

 

 Diagram Identification: Identify the parts of a seed.  Label each of the following 

parts on the diagram. 

 

36. Seed Coat 

37. Embryo 

38. Stem 
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39. Root 

40. Cotyledons 

 

 

 True-False: Put a T next to the sentence that is true. Put an F next to the sentence 

that is false. 

41. _______ Fish that live in streams depend on acid rain to survive. 

42. _______ Gymnosperms are economically important because they produce wood for 

construction and chemicals found in soap, paint, varnish, and some medicines. 

43. _______ Angiosperms are economically important because the produce fibers for 

clothing and grains for food. 

44. _______ All flowers are large and brightly colored. 

45. _______ In seed plant reproduction, the sperm swims down the pollen tube and 

fertilizes the ovule. 

46. _______ Acid rain has caused sugar maple trees to produce less sap, which has 

resulted in less maple syrup production. 

47. _______ Pines, junipers, cedars, firs, and spruces are all gymnosperms.  

48. _______ Moss is a seed plant. 

49. _______ Oranges, apples, grapes, and strawberries are fruits produced by seed plants. 

50. _______ Pinecones grow on gymnosperms. 
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Posttest Answer Key 

 

Multiple Choice: 20 Questions 

1. D 11. B 

2. B 12. A 

3. C 13. C 

4. B 14. A 

5. D 15. C 

6. B 16. D 

7. B 17. A 

8. A 18. C 

9. D 19. D 

10. D 20. A, B, C or D 

 

Short Answers: 5 Questions Matching: 10 Questions 

21. Scrubbers 26. E 

22. Seeds 27. F 

23. Cotyledon 28. C 

24. Insects, Wind, Clothing 29. A 

25. Dicots 30. D 

31. B 

32. I 

33. G 

34. H 

 

35. J 
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Diagram Identification: 5 Questions True/False: 10 Questions 

  

Q. 36-40 Clockwise: Cotyledons, Root, 
Stem, Embryo, Seed Coat. 

41. F 

42. T 

43. T 

44. F 

45. T 

46. T 

47. T 

48. F 

49. T 

  

50. T 
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Survey 

 

Seed Plants Web Lesson 

 
What do you think? Your opinions about the Web lesson on Seed Plants are important. 

Your answers will help make this lesson better in the future. Please answer the following 

questions honestly. 

 

1. Do you like computers?  

Yes _______ 

No _______ 

 

2. Do you prefer 

Learning on computers at school _______ 

Learning without computers at school _______   

 

3. Was the Internet lesson on Chapter 11 easy to read and understand? 

Yes _______ 

No _______ 

 

4. Did the Internet lessons have: 

Too much information _______ 

      Not enough information _______ 

      Just the right amount of information _______ 

 

4. What activity did you like the best from the lesson? (Check all that apply) 

      Worksheets _______ 

      Floppy the Fish _______ 
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     What’s for Lunch _______ 

     Newspaper _______ 

     Reading and viewing lesson on the Internet _______ 

     Other _____________________________________________ 

 

5. What did you like the least from the lesson? (Check all that apply) 

     Worksheets _______ 

     Floppy the Fish _______ 

     What’s for Lunch _______ 

     Newspaper _______ 

     Reading and viewing lesson on the Internet _______ 

     Other _____________________________________________ 

 

6. During the Internet lesson would you prefer: 

     The teacher to explain the lesson more _______ 

     To work alone _______ 

     To work with other classmates ________ 

 

7. What would you add to make this lesson better? 

________________________________________________________________________

________________________________________________________________________ 

 

8. Other comments? 

________________________________________________________________________ 

 

 Thank you for participating in this survey! 
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