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ABSTRACT 

The goal of this research was to investigate the effects of using a prescriptive 

alignment of integrated leaming systems with classroom instmction to improve 

mathematics achievement. While previous research has shown that an integrated leaming 

system can be an effective leaming tool, research primarily focused on using the 

integrated leaming system to deliver individualized instmction. This study attempted to 

try a new approach to linking the delivery of computer instmction to the classroom 

curriculum. 

This study focused on mathematics achievement at the fourth grade level to 

determine if time on task, the percent of correct lesson responses, the number of lessons 

completed, and level of achievement were significant factors when implementing a 

prescriptive approach to improve leaming. The results of this study suggest that using a 

prescriptive approach with an integrated leaming system may not be effective. Due to 

limitations in the study, further research is warranted. 
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CHAPTERI 

INTRODUCTION 

During the past two decades there has been a steady push to integrate technology 

into educational settings. During the early 1980's, computer instmction generally 

included keyboarding skills and programming, but by the late 1980's, most educational 

software consisted of computer-aided instmction (CAI) programs that were based on the 

drill and practice method of instmction. Educators regarded computer-assisted 

instmction as an excellent opportunity to develop individualized instmction (Stevens, 

1991). By the 1990's, computers had larger hard drives and additional memory, which 

allowed more sophisticated programs to be utilized. Computer companies such as 

Jostens Leaming Corporation (JLC), Computer Curriculum Corporation, and Ideal 

Leaming developed programs that made good use of the advancements in technology by 

creating programs called integrated leaming systems (ILS). Many schools invested large 

sums of money in purchasing computer labs and integrated leaming sytsems with the 

hope of improving student achievement. 

An ILS is much more advanced than individual instmctional computer programs. 

Sherry (1990a) characterized an ILS as a networked system of multiple computers or 

terminals, a management system that collects and records the results of student 

performance, has options for generating a variety of printed reports, and often has a 

diagnostic program that assigns lessons to students based on individual progress. By 

using an ILS, students of all ages can receive computer delivered instmction in 

mathematics, reading, and other content areas. 



More specifically, integrated leaming systems have the advantage of being able to 

deliver different levels of instmction to an entire class at the same time. According to 

Becker (1993): 

ILSs provide a fast pace for self-teachable students who are ahead of the 
class. They provide students who are further along in their understanding than the 
rest of the class with a more appropriate level of instmction and free them from 
the pace of the middle of the class or the teacher's responsibility to attend to other 
students' leaming difficulties. At the same time, individualized systems provide a 
slower pace for students who leam more slowly, who lack prerequisite 
understanding for dealing with a pace of instmction set by the typical student in 
the class, or who have specific leaming disabilities which interfere with rapid 
pace mastery. (p. 12) 

There are a multitude of decisions to make when deciding to purchase an ILS. 

Cost, system complexity, type and amount of courseware, ease of use, management 

system operations, and hardware specifications must all be taken into account. Wiberg 

(1992) believed that an ILS should always be chosen for the quality of the curriculum 

software and that teachers should play a major role in evaluating that software. 

Once an ILS has been selected, the school administration and staff must decide 

which subject areas are going to be taught, amount of time the students will spend on the 

computers, how faculty will be trained, and select the method of lesson delivery that wiU 

be used. The multiple variables associated with implementing and using an ELS might 

cause educators to believe that they are too difficult and time consuming to warrant use. 

Sherry (1990b) reported that a study conducted by the Educational Products Information 

Exchange (EPIE) Institute found that the systems were viewed positively by a vast 

majority of administrators, staff, and students. Having a positive attitude towards 

technology is an important factor to consider if teachers are expected to use an ILS as 



part of their instmction. Research conducted by Middleton and Murray (1999) revealed 

that the level of technology used by the classroom teacher affected student academic 

achievement. As the level of technology usage increased by teachers, the level of 

achievement increased for their students. When teachers use technology in the classroom 

they are providing a model for the students to follow, and it allows the teachers to 

become more familiar with various programs and systems. Once teachers feel confident 

and/or comfortable using technology, they can then begin to personalize their classroom 

instmction so that technology is seamlessly integrated into the curriculum. 

According to Van Dusen and Worthen (1995), a major obstacle for the effective 

use of an ILS is the challenge teachers' encounter in integrating it into the classroom. To 

assist teachers in successfully implementing an ILS, most integrated leaming systems 

provide a diagnostic test that will place the students into the ILS curriculum. The Jostens 

ILS for this study used a diagnostic test called the Basic SkiIIs Inventory (BSI) exam. 

The BSI is often given during the first few weeks of the school year and places each 

student on a specific mathematics or reading level of instmction based on his or her test 

performance. Once a student has been placed using the BSI, they usually spend the rest 

of the school year working to complete a linear set of lessons that are predetermined by 

the ILS management software. For this study, students in the control group received 

lessons that were assigned by the BSI. 

Within schools that use this method of lesson selection for computer delivered 

instmction, the lessons that the students receive most likely will not relate to classroom 

instmction in a timely manner. For example, students might be leaming about fractions 



in the classroom, while the ILS is delivering lessons on geometric shapes or metric 

conversions. While this individualized method of delivery might be an easy time saving 

procedure for the teacher, it does not accurately link current classroom instmction to 

computer instmction. A better use of the technology would provide a means for the 

computer instmction to be directly related to the instmction in the classroom. 

Teachers should be trained how to use the ILS so that they can select lessons that 

will correspond to the current classroom instmction. Teachers should be familiar with 

the variety of lessons that are available on the ILS. Teachers must also have the 

knowledge and skiUs necessary to use the ILS management system so that they can 

assign the lessons. As the name implies, an integrated leaming system should not be a 

separate entity from the regular classroom instmction. 

A possible explanation for why ILS instmction is not related to classroom 

instmction lies in the design of the ILS management system and how it is utilized. The 

systems are designed so that they can be set up, and then mn independently. If a school 

chooses to let the management system assign lessons automatically for the students based 

on the BSI assessment test, as appears to be the case in most schools, then the classroom 

teachers need not interact with the ILS. 

This study was not intended to measure the effectiveness of using the BSI on 

mathematics achievement, but instead examined an altemative approach. The term 

prescriptive alignment was created to describe a way of using the ILS management 

system to assign specific lessons to a target audience for a specific purpose. For this 

study, the mathematics teacher, along with the researcher, spent time discussing what 



lessons were to be taught in the mathematics classroom, and finding lessons on the ELS 

that were directly related to the classroom instmction. All students in the treatment group 

received prescriptive aligned lessons. 

For this study, the researcher believed that by using the ILS to supply 

supplemental instmction that was directly related to current classroom instmction, 

teachers could maximize leaming outcomes through the use of technology by providing 

students with opportunities to apply what they had leamed in the classroom. By using a 

prescriptive approach to the delivery of ILS instmction, instmctors would facilitate an 

increase in the retention of knowledge, enhance overall understanding of the subject 

matter, and increase the student's opportunities to apply the knowledge in a variety of 

settings. 

Statement of the Problem 

The majority of studies on integrated leaming systems have focused primarily on 

the effectiveness of using an ELS for mathematics and reading instmction. In studying an 

ILS, factors such as time on task, the configuration of the ILS, and levels of satisfaction 

have been studied. This study attempted to break new ground by focusing on the 

problem of the under-utilization of the ILS. More specifically, this study focused on 

using a prescriptive alignment of ILS lessons that were correlated with classroom 

instmction. This study was designed to determine if using a prescriptive alignment of 

ILS lessons would maximize the usefulness and effectiveness of the integrated leaming 

system. 



The primary purpose of this study was to determine if linking classroom 

instmction to a prescriptive delivery of lessons on an ILS could significantly increase the 

level of mathematics achievement for fourth grade students. This complex problem 

centered on the utilization of an ILS as a means to enhance leaming. While measuring 

the students' mathematics achievement on multiplication was part of the study, the focal 

point was the classroom teacher. Throughout the duration of the study, the same 

mathematics instmction was delivered to all students in the study. The students in the 

treatment group were assigned specific ILS lessons that were correlated with classroom 

instmction where upon their success was measured to determine if the prescriptive 

method of aligning classroom instmction with ILS instmction produced positive results. 

It was believed that by using this prescriptive method of delivery for ILS lessons, the 

teacher could maximize the students' achievement. 

This study also examined the amount of time students spent on each ILS lesson, 

the percent of correct responses on ILS lessons, and the total number of ILS lessons that 

were completed. While all students in the study worked on the ILS, it was reasonable to 

assume that the students who received prescriptive aligned lessons that were correlated 

with classroom instmction (treatment group) would do at least as well if not better than 

the students who received BSI assigned lessons (control group). It was important to 

measure and compare these variables to determine if the prescriptive alignment method 

of ILS lesson delivery had any effects. 

Moreover, this study was designed to determine if a current technology that is 

readily available in many schools could be used in a different manner to increase 



leaming. It was believed that by incorporating key components from previous research 

that have been shown to enhance the effectiveness of ILS implementation, and also 

including the teacher in an attempt to form a link between the classroom and the 

computer, the ILS would be better utilized as an educational tool. 

Teachers are faced with the problem of maximizing their teaching effectiveness 

so that they can provide students with the best educational outcomes possible. State 

mandated tests, such as the Texas Assessment of Academic Skills (TAAS) are used to 

measure the student's level of mastery on specific mathematical objectives. Integrated 

leaming systems have shown to have a positive impact on mathematics achievement 

(Van Dusen and Worthen, 1995) however, the idea of using prescriptive alignment of 

computer lessons to improve the overall effectiveness and utilization of an ILS is an area 

that warrants further study. 

Research Ouestions 

In conducting this study, the following quantitative research questions were 

formulated: 

1. What effect does prescriptive alignment of computer delivered instmction to 

supplement classroom instmction have on mathematics achievement for 

fourth grade low and high mathematics achievement students? 

2. What are the differences in mathematics achievement for students using the 

prescriptive alignment approach when compared to those students using the 

BSI Test generated lesson sequence? 



3. When using the Jostens ILS to supplement classroom instmction with 

prescriptive lessons, does the amount of time that students spend on the ILS 

make a significant difference in mathematics achievement? 

4. When using the Jostens ILS to supplement classroom instmction with 

prescriptive lessons, does the number of lessons that the students complete 

make a significant difference in mathematics achievement? 

5. When using the Jostens ILS to supplement classroom instmction with 

prescriptive lessons, does the level of individual lesson success make a 

significant difference in mathematics achievement? 

Qualitative questions to be answered included: 

1. Does the utilization of ILS generated student progress reports have any 

bearing on classroom teaching, reteaching or remediation? 

2. Does the classroom teacher view the process of using the prescriptive 

approach with an ILS as being a positive experience? 

3. What concems arise from the teacher's point of view for using the ELS for 

prescriptive delivery of lessons? 

Research Hvpotheses 

The foUowing hypotheses were generated based on the identified questions: 

1. Hypothesis (HQI) : There is no significant difference on mathematics 

achievement for fourth grade students identified as being high or low 



achieving in mathematics when using a prescriptive alignment of lessons with 

anlLS. 

2. Hypothesis (HQ2): There is no significant difference between the levels of 

mathematics achievement for students using prescriptive alignment and the 

BSI method of delivery. 

3. Hypothesis (HQS): The amount of time that students spend completing ILS 

lessons does not have a significant effect on mathematics achievement when 

using the Jostens Integrated Leaming System to supplement classroom 

instmction with prescriptive lessons. 

4. Hypothesis (HQ^): The total number of lessons completed by students does 

not have a significant effect on mathematics achievement when using the 

Jostens Integrated Leaming System to supplement classroom instmction with 

prescriptive lessons. 

5. Hypothesis (HQ^): The level of individual lesson success does not have a 

significant effect on mathematics achievement when using the Jostens 

Integrated Leaming System to supplement classroom instmction with 

prescriptive lessons. 

Rationale 

The underlying rationale for this study was based on the idea that teachers can 

increase retention of knowledge and enhance understanding by relating leaming to 

previous knowledge. Based on personal experiences in the classroom and with an ILS, I 



believe that unless the teacher knows and understands how to use the ILS, it becomes 

little more than an electronic baby-sitter. To maximize the benefits of using an ILS, the 

teacher must take an active role in assessing the needs of the students, selecting and 

assigning appropriate computer lessons, monitoring student progress, and relating the 

classroom instmction to the ILS delivered lessons. Using the computer for instmction 

should not be perceived as a separate activity from regular classroom teaching. 

The theoretical framework for this study was based on cognitive psychology 

which states that leaming is a relatively permanent change in mental associations due to 

experience (Ormrod, 1998). By providing the students with additional experiences on the 

computer that relate to classroom instmction, it was assumed that understanding of the 

material, as well as retention of the material would be improved. Leaming theories 

related to individualized instmction have shown that leaming is significantly more 

effective when instmction can be tailored to the unique needs of each leamer (Szabo & 

Montgomerie, 1992). While research has shown that computer aided instmction can be 

an effective leaming tool, little research has been done on different ways of implementing 

ILSs. 

In a report on ABC's Nightline (1998), it was found that in a New Jersey middle 

school, eight million dollars worth of technology equipment did not help in the leaming 

process. It was found that although the students' overall achievement did improve, it was 

not related to the use of technology. The teachers were credited with improving 

classroom instmction, prior to the implementation of new computers. Research at the 

New Jersey school indicated that there was no improvement in achievement after the 

10 



money was spent on technology. Money should not be spent on technology unless it can 

be proven to enhance leaming. According to Gina Smith of ABC News (1998), "the 

enthusiasm to get as many computers into schools as quickly as possible doesn't seem to 

be based on any hard evidence." 

Having the technology does not equate to using it appropriately. Rockman (1993) 

said that "Administrators should know when the technology should be used, under what 

conditions it could be used effectively, and how the instmctional effectiveness of the 

technology could be increased" (p. 30). Administrators should help to develop a 

technology-based plan to address the critical issues, work with key school personnel and 

vendors to develop programs that will address the critical issues and increase efficiency, 

and to coordinate the technology to resolve the critical issues that ensure accountability 

(Doyle & Levinson, 1993). 

Obviously, spending large sums of money to improve education is not the best 

solution. The key, as found in the New Jersey study, was to improve teacher instmction. 

One tool that can assist teachers may be an ILS because they provide educators with an 

individualized instmctional delivery system for integrating academic skills, remediation, 

and enrichment opportunities in mathematics (MiIIs, 1994). While research has been 

done that illustrates the implementation and use of integrated leaming systems, the 

majority of the literature focused on studies that utilized the ILS as a separate tool, 

removed from the integration of the classroom instmction. While individualized 

instmction is important, and often successful, this study determined if a teacher centered 

approach to implementing an ILS was effective for mathematics instmction. This study 
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foUowed the National Council of Teachers of Mathematics suggestion that students have 

access to computer experiences that integrate computer activities with core mathematical 

content, (NCTM, 1989) by using a teacher centered prescriptive approach to ILS lesson 

selection. During this study, the researcher attempted to align the classroom instmction 

to the ILS lessons so that a better task/technology fit occurred. 

Significance of the Studv 

While it is important that students leam how to use computers, schools should not 

be spending large sums of money for computers and software just because they can. 

Integrated leaming systems are a perfect example of schools grasping at technology as a 

way to improve student achievement. A much better approach would focus on how to 

incorporate the technologies so that student leaming is affected in the most positive way 

possible. 

If teachers understood how to use the ILS as an extension of their regular lessons, 

they would find that it is relatively easy to design specific instmctional units on the 

computer that will complement their own instmction. A multitude of lessons exists that 

could be used to teach the Texas Education Knowledge SkiIIs (TEKS) and the Texas 

Assessment of Academic SkiIIs (TAAS) objectives (see Appendix A). 

Is it possible to use both an individualized approach to lesson delivery and at the 

same time benefit from using a prescriptive approach? While the individualized 

approach has been shown to be successful at raising mathematics achievement levels in 

fourth grade students, the prescriptive approach should be studied. If it is proven that the 

12 



prescriptive method was effective, teachers could be trained on how to select specifíc 

lessons to enhance their classroom instmction and improve leaming. At the same time, it 

should be noted that using the prescriptive method does not preclude the students from 

working at their own pace. Once the prescribed lesson has been completed, students 

could then retum automatically to their own sequence of instmction as determined by the 

BSI. By utilizing the features of the ILS management system, teachers could program a 

prescribed lesson, and upon completion, the students would receive additional instmction 

at their own level of leaming. In general, it would be the best of both instmctional 

delivery methods. 

Limitations 

The greatest obstacle in conducting this research was locating an elementary 

school that was currently using an ILS in a departmentalized setting. While the 

researcher attempted to control extenuating factors that might effect the outcome of the 

study, the following limitations must be addressed. 

• This research project used only one integrated leaming system. The Jostens ILS was 

selected because it is the most common ILS used in this geographical region. 

• The study used a convenience sample. Although many elementary schools in the area 

have integrated leaming systems, it was difficult to find a school that had a 

departmentalized math program at the fourth grade level that would participate in the 

study. One school that said they had a Jostens ILS was contacted about the study. 
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They seemed eager to participate, however, when visiting the school it was found that 

an ILS did not exist on their campus. 

• This study only analyzed the use of prescriptive alignment for mathematics 

(multiplication) at the fourth grade level. 

• Data collection was done during the fírst six-weeks period of the school year. The 

students may not have been academically and developmentally ready for the subject 

material. 

• While an attempt was made to locate a school where the students would attend the lab 

daily for at least thirty minutes of ILS instraction, the four classes of students in the 

study used the lab twice a week for one-hour sessions. 

Summary 

While research indicates that integrated leaming systems can be a useful tool for 

improving student achievement, there is room for improvement. By implementing what 

has been shown to work with an ILS, and making the classroom teacher an integral part 

of the lesson delivery process, this study attempted to merge the concept of integration 

with the use of an integrated leaming system. Wiburg (1995) summarized it best when 

she said, "Integrated leaming systems-sometimes they work, sometimes they don't. The 

difference depends as much on teachers and school environment as on software" (p. 7). 
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Definition of Terms 

BSI: Basic SkiIIs Inventory. A diagnostic program used by the Jostens Integrated 

Leaming System that places students at an appropriate instmctional level for reading and 

mathematics instmction. 

High-Achieving Students: Those students that scored "Exceeding Expectations" on the 

Fourth-Grade Mathematics section of the T.A.A.S. Test 

Integrated Leaming Svstem: Bailey (1993) defined an ILS as complex, integrated 

hardware/software management systems using computer-based instmction. Common 

subjects on ILSs include mathematics, reading, and writing (language arts). General 

characteristics include the following: 

• Instmctional objectives are specified with individual lessons tied to the objectives. 

• Lessons are integrated into the standard curriculum. 

• Courseware spans several grade levels in comprehensive fashion. 

• Courseware is delivered on a networked system of microcomputers or terminals. 

• Management systems collect and record results of student performance. 

Low-Achieving Students: Those students whose scored "Non-mastery" on the Fourth 

Grade Mathematics section of the T.A.A.S. Test. 

Middle-Achieving Students: Those students that scored "Mastery" on the Fourth Grade 

Mathematics section of the T.A.A.S. Test. 

T.A.A.S: Texas Assessment of Academic Skills Test 

Prescriptive Alignment: The assignment of specific computer lessons that correlate with 

the classroom instmction. The teacher, through the ILS management system assigns 
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lessons from the ILS management system and assigns them to students based on 

academic need. 
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CHAPTERn 

REVIEW OF LITERATURE 

Introduction 

The purpose of this study was to determine if the level of mathematics 

achievement for fourth grade students could be significantly increased by linking 

classroom instmction to a teacher directed prescriptive delivery of lessons on an 

Integrated Leaming System (ILS). In order to gain a better understanding of integrated 

leaming systems, the literature review focused on major characteristics of an ELS, current 

ILS usage, effectiveness of an ILS, amount of time on task, physical configuration for 

ILS computers, and level of teacher involvement and curriculum integration. 

Major Characteristics of an Integrated Leaming Svstem 

An integrated leaming system is a network of computers that provides instruction 

to students and is controUed by a management system. An ILS is a type of sophisticated 

courseware that is both powerful and expensive. An ILS offers a combination of drill and 

practice, tutorial, simulation, problem solving, and tool courseware integrated into a total 

curriculum support package (Roblyer, 2000). Bailey (1993) defined integrated leaming 

systems as an augmented form of computer-based instmction (CBI) with the following 

general characteristics: 

• instmctional objectives are specified with individual lessons tied to these 

objectives, 

• lessons are integrated into the standard curriculum, 

17 



• courseware spans several grade levels in comprehensive fashion, 

• courseware is delivered on a networked system of microcomputers or terminals 

with color graphics and sound, and 

• management systems collect and record results of student performance. 

A central computer, often called the master station or file server, stores the 

courseware and management system. Individual student stations are connected to the 

master station via a network. As students log on to the system, specific lessons are 

delivered to the students. While the students are using the ILS, the management software 

tracks and records their progress. 

An ILS can provide assessment and diagnosis of student skills, delivery of content 

instmction, and continuous monitoring of student progress and adjustment of instmction 

(Clebome & WiIIis, 1992). Mary-AIice White (1993) observed that an ILS provides 

mastery-Ieaming based individualized interactive exposure to an extensive, systematic 

curriculum with comprehensive reports of student progress. 

The "all-in-one" idea of delivering lessons on an ELS does increase the simplicity 

of use; however, this approach may have negative ramifications. According to Roblyer 

(2000): 

They (ILSs) present strengths like prepared curricula and ease of use so 
that school personnel need not know a great deal about technology to use them. 
Consequently, they usually simplify integration decisions by defining schoolwide 
curriculum rather than individual lessons. Teachers now ask when their classes 
will use the ILS rather than where they will integrate it into their other classroom 
activities. (p. 99) 

Maddux and WiIIis (1993) wamed that integrated leaming systems could have the 

effect of shaping or driving a schools curriculum rather than responding to it. To avoid 
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the "tail wagging the dog syndrome," Smith and Sclafani (1989) summarized the 

following recommendations: 

• Clearly identify the problem the ILS is supposed to solve. 

• Find out if the system's scope and sequence are matched to that of the school. 

• Determine the target population for which the system was designed and whether 

or not it closely matches the characteristics of students with whom the ELS will be 

used. 

• Consider the adequacy of the reporting and management system for the school's 

needs. 

• Consider how much of its resources the school must spend on hardware and 

software. 

• Understand the instmctional theory upon which the system is based. 

Schools that use an ILS might consider completing a formal needs assessment so 

that a better match between task and technology will occur. By definition, a needs 

assessment is a formal process for determining the present capability of prospective 

leamers, the desired outcomes, and the discrepancies between the two (Kaufman, 1972). 

Completing a needs assessment would help accomplish two goals. First, it would provide 

the teachers with a better understanding of the scope of the problem and therefore they 

would be more knowledgeable about prescribing ILS lessons that would assist in closing 

any instmctional gaps that might exist. Second, it would provide a means to offset the 

tendency of allowing the ILS to drive the school curriculum. 
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The Jostens Leaming Corporation ILS software used for this study uses a didactic 

instmctional strategy for the mathematics lessons. According to the Jostens website 

(2000), "In using this method, the computer provides models of the academic behavior, 

then prompts the student to mimic the correct behavior. Subsequently, the student is 

prompted to practice and/or perform the behavior. Successful repetition is rewarded with 

praise and incorrect repetition is corrected with re-teaching" (www.jlc.com). 

Prior to this study, all of the fourth grade students were following the didactic 

instractional strategy by working to complete lessons that were assigned by the Basic 

SkiIIs Inventory (BSI). During the study, the students in the control group continued to 

work on lessons that were determined by the BSI, while those students in the treatment 

group received lessons that were specifically assigned to correlate with classroom 

instraction. 

ILS Usage and Cost 

ILS software is being used widely in K-12 schools across the country and in 1993 

accounted for 50% of all educational software expenditures (Bailey, 1993). In 1991, 

schools spent $2.1 billion on technology in public schools, and an estimated $6.9 billion 

will be spent in 1999 (Quality Education Data, 1999). Bentley (1991) wamed that ILS 

benefits are largely theoretical and that most studies on their effectiveness have been 

done by companies with much to gain from positive reports, and states that: 

The ILS could prove to be the biggest money pit in a school's budget, 
sapping large amounts of resources earmarked for other educational needs... The 
multitude of individual costs is staggering and each cost that is paid usually opens 
up further costs... The search for less expensive altematives to the ILS is only 
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logical considering how difficult it would be to find options that are more 
expensive. (p.25) 

Effectiveness of Integrated Leaming Svstems and Related Factors 

Although many schools are now using ILSs for math, reading, and writing 

instraction, there is a great deal of controversy surrounding their effectiveness. In 1990, 

many educators expressed support for these systems (Mageau, 1990), but by 1994 others 

suggested that they have little positive effect on leaming and may be harmful to certain 

students (Thomburg, 1994). A review of ILS research by Becker (1992) indicated that 

after reviewing more than 30 studies related to integrated leaming systems, most of the 

studies were of an unsatisfactory quality due to methodological problems. Overall, the 

effects identified by the studies are widely variable and quite modest. In general, Becker 

found no predictable pattem for successful and unsuccessful ILSs and concluded that 

integrated leaming systems have not achieved the potential promised. 

Becker did not believe that we should abandon the use of ILSs, but instead should 

integrate their use with an appropriate instractional model such as the one developed by 

Slavin. Slavin (1987) proposed that effective instraction must meet four criteria: 

1. it must accommodate the heterogeneous needs of all students in a classroom, 

2. offer adequate academic leaming time, 

3. provide students with incentive, and 

4. provide quality instraction. 
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While ILSs can do a good job of providing a variety of levels of instraction, 

Becker believes that instractional quality is sacrificed. In his 1993 study, Becker found 

that ILSs work best for the students in the upper portion of a class achievement 

distribution, while the ILS shows little or negative effect on the other students with 

regard to mathematics and reading instmction. Conflicting research done by Weiser 

(1995) stated that an ILS is a wonderful tool for providing students of all ages and 

abilities an effective, well-rounded education. Weiser reported that the most successful 

ILS tutorials use lessons that go beyond drill and practice to develop problem-solving and 

higher-order thinking skills. Other research indicated that students who experience the 

most success with ILSs are those whose needs are typically most difficult to meet 

(Bender, 1991; Bracy, 1992; Shore & Johnson, 1992). Proponents of integrated leaming 

systems say that there is value in any system that can help potential dropout students or 

help students with special leaming needs. 

According to Van Dusen and Worthen (1993), leaming theory suggests that an 

individualized program that caters to specific leaming needs will lead to greater student 

gains, while also decreasing the gap between low- and high-ability students. Becker 

(1992) showed evidence that excessive individualization may actually detract from 

average-ability student performance. This problem can be easily overcome by integrating 

the implementation of BLS instraction with classroom instraction and activities. 

Other researchers that have done extensive research on integrated leaming 

systems have developed a set of factors that facilitate or impede their implementation. 

Van Dusen and Worthen (1993) suggested that the following four components are 
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essential if an ILS is to have positive effects on student achievement. The factors 

include: 

1. adequate time on the system 

2. teacher involvement 

3. curriculum integration, and 

4. staff development. 

Research by Bailey and Lumley (1991) described eight issues facing 

administrators who supervise teachers using ILSs that determine success: 

1. Use by special and regular populations: Although many ILSs are purchased for 

Chapter 1 populations, they can be helpful for other students as well. However, 

administrators must know how the technology can best serve each population. 

2. ILS integration into school/teacher culture: Administrators and teachers should 

work together to decide how the ILS can benefit students in combination with 

other resources and curricula. Since teachers will implement an ILS, 

administrators should consider teacher input as vital to its success. 

3. Research on students with varied abilities: Administrators must keep current on 

ILS research with various kinds of students and be sure that teachers have this 

information. This will help them make the best use of ILS capabilities. 

4. Software development, selection, and adoption processes: Adoptions of other 

materials must be coordinated with ILS adoption, but the ILS must not prescribe 

the total curriculum. Administrators and teachers must accomplish the necessary 

coordination without letting the ILS guide the entire process. 

23 



5. Role and control of teachers in ILS instraction: An ILS requires changes in the 

teacher's role from source of information to facilitator. Administrators must 

assist in this transition and help teachers become comfortable with their new 

roles. 

6. Financial considerations: The expense of an ILS requires principals from 

individual schools to work together to develop strategic plans for purchase and 

implementation. 

7. Staff development: Past research has shown neglect of teacher training in ILS use 

(Sherry, 1992). More and better teacher training is required to realize the 

potential of ILS capabilities. 

8. Technology planning: AU technology purchases must be part of the district's 

short- and long-range plan for technology use. The purchase of an ELS represents 

only one step in a total blueprint for technology applications to improve the 

quality of education. 

An additional factor that must be considered in relation to the effectiveness of an 

ILS is a complementary effect that may occur when several instmctional modes are used 

together (Clariana, 1996). Not all students leam in the same way, and it would be 

impossible to design or develop a single method of lesson delivery that would meet the 

needs of all students. Research conducted by Dalton and Hannafin (1988) found that for 

eight grade students studying circles and pi, mixing the instractional modes of computer 

based instraction (CBI) and teacher led instraction produced significant differences in 

mathematics achievement. The aforementioned results could also be partly explained 
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and/or related to research by Clariana (1994) that found that computer activities may be 

especially effective for the acquisition of mathematics conceptual knowledge because of 

computer based instractions visual and active attributes. 

Other Factors that Mav Affect ILS Success 

Research has indicated that the following factors can positively influence the use 

of integrated leaming systems. 

1. Using an ILS can eliminate the need to have various programs and software. 

Time is not wasted finding and loading programs because all lessons are stored on 

the management system. Both Trotter (1990) and Alifrangis (1990) found that 

using a network eliminates the problem that comes from a mountain of floppy 

disks. 

2. By removing "housekeeping" and management responsibilities from the teacher, 

an ILS increases the probability that the teacher will accept this kind of 

instractional method (Gilman, Emhuff, Bender, Gower, & MiIIer, 1991). 

3. The software's consistent authorship and "look and feel" make using it easy 

(Gilman, Emhuff, Bender, Gower, & MiIIer, 1991). 

4. Trotter (1990) found that technology frees teachers up to do other important tasks. 

Because the students will be actively engaged with the ILS lessons, teachers will 

have the time and flexibility to provide individualized help to those that need it. 

5. Taylor (1990) found that it is possible for the ILS curriculum to be totally 

coordinated with the districts' curricula. Taylor also considers the ILS to be 
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stractured, yet is flexibility enables the teacher to conform to his/her own teaching 

style and the needs of his/her students. 

Other Factors that Mav Impede ILS Success 

Additional research indicated that the following factors might impede the 

successful implementation of an integrated leaming system. 

1. Gilman, Emhuff, Bender, Gower, & MiIIer (1991) reported that an ILS might not 

succeed due to a lack of teacher involvement in leaming. Their study found that 

in spite of the favorable reviews that teachers gave, most said that they don't use 

the system themselves; they prepared lessons and reports, graded papers, or even 

considered the computer time for students as free time for themselves. 

2. Some teachers believe that the ILS is an intrasion into their classroom. Trotter 

(1990) found that the systems displace teachers' professional skiUs, depriving 

them of their opportunity to "perform" and reduce their participation in students 

leaming. 

3. If managers of ILS laboratories are treated like low-paid technicians or baby-

sitters, they wiU hoard their knowledge and control and teachers will slip away to 

grade papers (Trotter, 1990). 

4. Smith and Sclafani (1989) concluded that teaching the same subject according to 

conflicting theories (discovery leaming used by the teacher and direct instmction 

used with an ILS) may be counterproductive. 

26 



5. Staff training in the use of ILSs for instmction has been grossly neglected (Sherry, 

1990). 

Effects of ntegrated Leaming Svstems on Mathematics Achievement 

Research conducted to determine the effectiveness of ILS instmction on 

mathematics achievement has not been conclusive. While numerous studies have shown 

positive student, teacher, and administrator satisfaction with the systems (Sherry 1990; 

Trotter 1990), many of these studies did not address the impact of the ELS on student 

achievement. Becker (1992a) has noted methodological flaws in many of these studies 

and, in a meta-analysis of nearly one hundred of them, concluded that they provide little 

conclusive evidence of ILS impact on effectiveness. Becker reported that when 

differences were found between the achievement of ILS users and comparable non-users, 

they were too small to have any educational significance. 

Clariana (1994) studied the effects of Jostens Leaming Corporation's ILS on the 

mathematics and reading standardized test scores of elementary school children. The 

sample consisted of four separate intact classes (final sample=85) taught by the same 

third-grade teacher over a period of four consecutive years. Two classes received 

traditional classroom instraction while the other two classes received traditional 

classroom plus ILS instraction. The Califomia Test of Basic SkiIIs Total Mathematics 

and Total Reading subtest scores served as the post-test. The data were analyzed by 

mixed multivariate analysis of covariance (MANCOVA). A significant effect for content 

(math vs. reading), and a significant interaction of content and treatment (ILS vs. no ILS) 
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were observed. For students using the ILS, larger gains occurred for mathematics 

(es=0.49) than for reading (es=0.06). Clariana explained that the ILS provided an 

altemate coverage of mathematics content, and since the teacher focused primarily on 

reading during regular classroom instmction, the ILS had its greatest effect in 

mathematics. 

A study by Becker (1993) focused on the effect size gains attributed to ILS 

instmction for mathematics computation, concepts, and applications. Two schools 

(number of classes =16) were involved in the study which lasted for one school year. 

The Califomia Achievement Tests (CAT) and experimenter developed curriculum 

specific tests were used as pre-test and post-test. In one investigation, Becker found that 

mathematics total pre-test to post-test scores estimated effect size were about es 

(approximately equal to) -0.10 for low pre-testing students, es (approximately equal to) 

0.10 for median pre-testing students, and es (approximately equal to) 0.15 for high pre-

testing students. In another investigation, estimated effect sizes were es (approximately 

equal to) 0.23 for CAT computation and es (approximately equal to) 0.15 for CAT 

concepts and applications. 

Amount of Time on Task 

Dusen and Worthen (1993) believed that it is unfair to evaluate the effectiveness 

of ILSs on achievement when they found that over 80% of the schools they studied 

provided each student less than 60 minutes per week on the system. The Jostens 
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Leaming Corporation (1990), a company that produces ILS software, recommends that 

students use ILSs for 120 to 150 minutes per week throughout the entire school year. 

Wiburg (1995) pointed out that the lack of time on the ILS system might be 

related to school principals. Schools generally lack the physical space, financial 

resources, or both to provide all students with computers. In an effort to provide all 

students with "equal access," the amount of time spent on computers is too little to be 

effective. To compensate for a lack of computers, some schools are trying new 

approaches such as after-school computer sessions and cooperative grouping while using 

the computers in labs as well as classrooms. 

A review of research that focused on the relationship between time spent on ILSs 

and students' mathematics achievement discovered various results. During a semester 

long study, Salemo (1994) found that extended time on the computer resulted in 

significantly higher levels of achievement for fourth grade students. The students in the 

control group spent thirty minutes per week on the computer while the experimental 

group spent an extra sixty minutes per week. 

In a similar study, Dale (1994), using two experimental groups that received ILS 

instraction, reported that both groups had higher mean scores in mathematics 

achievement regardless of the amount of time spent on the ILS. One group received a 

minimum of ninety minutes of ILS instraction over a six day period, while the other 

group received ILS mathematics instraction three times each week for thirty minutes each 

session for a total of ninety minutes each week. 
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PhiIIips and Soule (1992) reported that when fourth grade students from two 

schools had access to computers for approximately thirty minutes per day, the computer 

program had the effect of raising standardized test scores. Research by Madsen (1992) 

concurred that when elementary students, beginning at the fourth grade, spend 2.5 hours 

weekly for computer usage, significantly higher scores occur. 

While the majority of research indicated that there is a direct positive correlation 

between the amount of time spent on an ILS and overall improvement in academic 

performance (Taylor, 1999; BECTa 1998; Underwood, Cavendish & Dowling, 1997), 

other research showed that spending additional time with an ILS may not be the solution. 

Integrated leaming systems have been criticized for de-emphasizing affective outcomes 

(Mevarech, 1994), increasing anxiety and hostility toward the subject matter (Leeper, 

1985), and fostering disinterest and increased off-task behaviors (Bmsh, 1997). These 

problems have led to a decrease in the academic effectiveness of ILS instraction (Bmsh, 

1997; Mevarech, 1994). 

Phvsical Configuration for ILS Computers 

Most schools try to provide students with the opportunity for equal access to 

available computers. The cost of computers is a limiting factor that must be taken into 

account when deciding on the physical configuration of an ILS. There are basically three 

options to choose from, place all the computers in a lab, distribute a few computers to 

individual classrooms, or use a combination of the two schemes. 
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It can be argued that each distribution scheme has merit. Cowles (1989) stated 

that labs were the solution to the problem of not having enough funds to buy a computer 

for every child. By using a lab, all of the computers could be used for the majority of the 

school day through careful scheduling. Labs also have the advantage of providing the 

teacher or lab administrator the opportunity to provide more one-on-one tutoring as 

needed because the other students would be actively engaged with their lessons. 

The greatest advantage to having computers in the classroom is the ease in which 

they can be integrated into the regular classroom curriculum. Teachers can assign 

students to work on ELS lessons on an as needed basis whether it is for lesson extension, 

reteaching, or remediation. The disadvantage to classroom computers is the limited 

amount of access time for all students. 

Caution must be exercised if students are going to receive ELS instraction in a lab 

setting. Fowler (1990) argued that if the integration of the computer into the curriculum 

was a primary goal, then the lab approach was not a means for advancing that goal. 

Delivery of ILS lessons in a lab is usually in an isolated setting away from the classroom, 

available during pre-scheduled time slots, and often taught by someone other than the 

classroom teacher. Salomon (1990) reported that establishing a lab assumed that the 

computers were an entity in and of itself. He argued that the computer is a tool and as 

such should not be separated from where math, science, and writing are leamed. 

The shortcomings mentioned by Fowler and Salomon can be overcome by having 

the classroom teacher play an important role in the decision process on how the lab wiU 
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be utilized. Through training and becoming familiar with the ILS lessons, the teacher 

should be able to seamlessly merge classroom instraction with ILS instraction. 

Research was conducted to determine if the physical configuration of an ILS had 

an effect on the students' mathematics achievement. The study used two experimental 

groups of fourth grade students from two schools. Students in the first school worked on 

an ILS that was distributed via a network to the classroom, while students in the second 

experimental group worked on an ILS in a self-contained laboratory configuration. 

Analysis of the mathematics scores from standardized tests yielded a statistically 

significant difference in the students' mathematics achievement favoring the 

experimental group who received mathematics instraction supplemented by the ILS in a 

self-contained laboratory (Dale, 1994). 

Level of Teacher Involvement and Curriculum Integration 

The effective implementation of ILS systems is also directly related to teacher 

involvement. Most ILS systems were not designed to be stand-alone systems where 

students work independently while the teachers are unaware of what they are doing. 

According to Van Dusen and Worthen (1995), "An ILS curriculum is not intended to 

supplement the class curriculum; rather, there should be one curriculum that is presented 

through a combination of ILS activities, small-group instraction, one-on-one tutorials, 

and other activities" (p. 52). Wiburg (1995) reported that few teachers monitor student 

progress on ILSs or do they know how to utilize the reports available with the system. 

Research by Van Dusen and Worthen indicated that most teachers (over 80 percent) do 
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not, at least initially, use ILS reports. Sherry (1990) suggested that teachers should 

receive one to two full weeks of training, but his research indicates that fewer than 10 

percent of the teachers in schools adopting an ILS have even five days of training in its 

use. 

Because the teachers do not often monitor the students progress and/or lessons, 

their classroom teaching does not relate to the work students are doing on the ILS. 

According to many ILS researchers, staff development is needed to train teachers how to 

implement the ELS. 

In an attempt to help teachers better utilize ILSs, Jan Rader (1994), an ILS 

company employee, designed the Teacher as Designer (TAD) model. Within her model, 

the teachers first identify instractional objectives for their class in a targeted content area. 

Next, the teachers identify course materials that are available on the ILS related to what 

they plan to teach. After reviewing the lessons, the teacher can then select the desired 

lessons and the sequence of delivery. Rader's findings showed that teachers become 

increasingly positive in their feelings about using the ILS once they leamed to design 

activities that complemented what they wanted to teach. It is important to note that 

findings related to student achievement were not noted in the research. 

The TAD model is closely related to Van Dusen and Worthen's belief that one of 

the most important factors that influence the integration of an ILS into the classroom is to 

bridge various leaming activities to the ILS instraction. Their research has shown that 

"... the extent to which the teacher integrates the ILS and classroom content is the most 

important factor in producing student leaming gains. The coordination among ILS 
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instraction and other classroom activities will require the teacher to become as familiar 

with the ILS curriculum as he or she is with the textbook" (1995, p. 53). 

While the idea of using the TAD model or something similar appears to be a very 

good idea, research in the area of ILS instraction and curriculum alignment is somewhat 

limited. To determine if there was a difference in mathematics achievement in second 

and fourth grade students, research was conducted using similar students from two 

different school districts. Students from one district received ILS lessons where the 

curriculum had been resequenced to match the school's mathematics curriculum. 

Students from the other district received ILS lessons that followed the vendors suggested 

sequence of lessons. In this study, Isbell (1993) found that there was no evidence 

showing significant differences in mathematics achievement. Moody (1994) conducted 

similar research using one school district. Moody found that overall achievement test 

scores had improved, however, an analysis of fourth grade elementary students' 

mathematics achievement scores indicated that the ILS lessons had a minor and 

inconsistent effect. 

Summarv 

The current body of research does not reach any definite conclusions on how 

integrated leaming systems should be implemented, or how effective they are. In an ideal 

educational setting, students could use an ILS to gain mastery of any mathematics 

concept. Teachers would supply the students with the necessary technology, and in 

retum, the technology would deliver a combination of text, graphics, and sounds via an 
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interesting lesson that would ensure that mastery leaming would take place. Teachers 

could easily monitor their students' progress by using ILS lessons, tests, and various 

reports. In the end, all students would be successful, and there would be little or no 

discrepancies among individual student achievement levels. 

Unfortunately, the previously described scenario does not occur in the "real 

world" of educating students with an ILS. As the review of literature illustrates, overall 

findings related to ILS implementation and success vary. While the commonality of 

improving student achievement is central to most ILS research, it is apparent that 

discrepancies exist on the best way to use an ILS. If an ILS is to be better utilized, 

teachers must take an active part in deciding on how they should be used. According to 

Johnson and Johnson (1996), the successful implementation of technology depends on 

the classroom teacher. They believe that teachers must see technology as an important 

and legitimate tool for leaming. 

While the preponderance of evidence is not conclusive, there are numerous 

studies that do indicate that the use of an ILS does have merit. Matta and Kem (1989) 

believe that it is only through additional research that the effectiveness and more efficient 

use of educational resources can be realized. 
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CHAPTERin 

METHODOLOGY 

Introduction 

Of all the technological innovations aimed at transforming teaching, one of the 

more controversial is the computer based integrated leaming system (Van Dusen and 

Worthen, 1995). Many schools have invested money in purchasing computer labs and 

ILSs with the hope of improving student achievement. While current research shows that 

ILSs can be effective, additional research is needed, specifically related to linking an ILS 

with classroom instmction. This study focused on measuring the effectiveness of ILS 

instmction based on the congraency of classroom instmction through a prescriptive 

approach to ILS lesson delivery. This study determined if the prescriptive alignment of 

mathematics ILS lessons was effective, and whether it improved academic achievement 

more for high or low achieving students. As part of the study, the effects of student time 

on task, percentage of correct responses to ILS lessons, and the total amount of time 

spent of ILS lessons were analyzed to determine if they had any effects on mathematics 

achievement when using prescriptive alignment. 

The basic design of this study was quasi-experimental. Quantitative data was 

gathered and analyzed using linear regression, t-tests and a multiple analysis of variance 

(MANOVA) with a randomized block design. Qualitative data was gathered through 

classroom/computer lab observations and interviews with the classroom teachers, school 

principal, and computer lab administrator. 

36 



Participants 

The participants included approximately 70 fourth grade students at a west Texas 

elementary school. The student population for this research included all fourth grade 

students that normally use the Jostens Integrated Leaming System as part of the math 

instraction they receive. The school used for this study was selected by convenience 

because it was very difficult to find a setting that had an integrated leaming system and 

was departmentalized. However, the students were randomly assigned to either the 

control group or the treatment group and blocked according to performance on the pre-

test based on high or low achievement. The fourth grade level was departmentalized, and 

the fourth grade math instractor, who was responsible for mathematics instraction for the 

entire grade level, served as the primary on-site contact person. 

Treatments 

AII four classes of fourth graders received the same math instraction. Half of the 

students served as the experimental group and received follow up instraction on the 

Jostens ILS that was correlated with the classroom instraction. The remaining students 

comprised the control group and they also used the ILS, but their lessons were not 

programmed to relate to classroom instraction. The subject matter focused on Texas 

Assessment of Academic SkiUs (TAAS) test Objective 8, Multiplication. 
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Materials 

The materials for this research project included the Jostens ILS and a computer 

lab with twenty-four student stations. For this research project, the students in the control 

group were limited to using lessons assigned by the ILS diagnostic program (BSI). Since 

the BSI creates a set of lessons that is intended to individualize student instmction, the 

students in the control group did not all receive the same lessons. A brief list of example 

lessons is located in Appendix A. Students in the treatment group were assigned specifíc 

multiplication lessons from the Jostens ILS bank of lessons. The lessons assigned to the 

students in the treatment group (see Appendix B) were selected by the mathematics 

teacher and the researcher to correlate with the regular classroom instmction. 

Instrament 

The students were given a pre- and post-test that covered TAAS Math Objective 8 

Multiplication. The pre- and post-test contained a total of sixteen multiplication 

questions that were taken from previously administered TAAS tests, and four additional 

questions. The additional questions included two addition word problems and two 

subtraction word problems. The additional questions were included so that the students 

had to read the stated problems and decide which operation should be used to solve each 

problem. 

The TAAS is a state mandated criterion-referenced test that is administered to 

fourth grade students in the spring of each school year. The same testing and scoring 

procedures used for formal TAAS administration were followed, with one exception; 
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students marked their final answer on the actual exam instead of marking their answer on 

a separate score sheet. Each test question consisted of four multiple-choice answers from 

which to choose. There was only one correct answer for each question. There were no 

testing time limits imposed. The same procedures were used for the pre-test and post-

test. 

During the formal administration of the TAAS test, only four questions are used to 

determine if students have mastered an objective. For this study, twenty test questions 

were used to measure the level of mastery for the objective. 

Additional Data to be CoIIected 

Demographic data was collected for each student in the study and was inclusive 

of ethnicity, gender, and special placement programs. This information was obtained 

from the school principal. Additional information was obtained from the ILS 

management system and included: time spent on each lesson, total number of lessons 

completed, number of correct responses, and each students current grade level 

assignment for the mathematics lessons as determined by the BSI. 

Data CoIIection 

The data was collected over a three-week period and began after permission for 

students to participate had been granted. Once permission was obtained, student records 

were reviewed, and a database was created. Each student was assigned a number to 
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ensure that the students remained anonymous, as well as to create and place the students 

in either the control or experimental group on the ILS management system. 

Procedures 

Prior to the beginning of the study, the researcher met with the school principal, 

fourth grade teachers, and the computer lab administrator. Once all agreed that the 

school would be used for the study, the topic for mathematics instmction was selected. 

Multiplication was used because of convenience. The mathematics teacher had already 

written lesson plans for teaching multiplication (TAAS Objective 8), for the time 

scheduled for data collection. The mathematics teacher and the researcher then selected 

lessons that were available on the ILS that were directly related to the classroom 

instraction. The selected lessons (see Appendix B) for the treatment group were 

organized so that they would cover the same concepts being taught in the classroom, in 

the same order. AII of the lessons selected related directly to TAAS Objective 8, which 

the pre-test and post-test covered. The lessons began with a review of multiplication 

facts, and then progressed to include multiplying multi-digit numbers, with and without 

regrouping. The selected lessons were assigned to the students once the pre-test was 

completed and the students were randomly assigned to either the control (BSI) or 

treatment (prescriptive alignment) condition. 

The pre-test was given prior to students receiving any classroom or computer 

based instraction related to the study. Pre-test testing conditions allowed for unlimited 

time to complete the test and the use of scratch paper if needed. The students were 

encouraged to do their best work, but were not given any assistance with completing the 
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test. Once the pre-test was scored, seventy-two students were evenly divided into two 

groups (high and low) based on achievement. Students that answered five or more items 

correctly were placed in the high group. Students that answered less than five items 

correctly were placed in the low group. The high and low groups were then randomly 

assigned to either the control group or the treatment group. 

AII students attended their regular math class and received the same mathematics 

instraction on multiplication. The researcher was present during the majority of 

instractional periods to ensure that the instraction was as similar as possible for all 

classes. Each of the four classes attended the computer lab during their regularly 

scheduled time after they had completed their classroom instraction. While in the lab, 

approximately half of the students received instraction for the control condition (BSI 

lessons), while the other half received instraction for the treatment condition (prescriptive 

aligned lessons). The only persons that knew which experimental condition the students 

were being subjected to were the experimenter and the computer lab administrator. 

While working in the lab, the ILS management system automatically recorded any 

activity on each individual student account. 

At the end of three weeks, the post-test was administered to all the students. The 

same instrament that was used for the pre-test served as the post-test, and the same 

testing conditions were used. The post-test was scored, and data was analyzed using 

SPSS (Version 10.0.5,1999). 
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Data Analvsis 

For this study, the design included the use of linear regression, t-tests, and a 

multiple analysis of variance (MANOVA). The MANOVA featured one between-

subjects factor (ILS: treatment versus control) and one within-subjects factor 

(mathematics ability: high and low), and three dependent variables: time on task, total 

number of ILS lessons completed, and the percent of correct responses on ILS lessons. 

The treatment served as the independent variable. 

Oualitative Data 

Data of a qualitative nature was gathered through informal interviews with 

teachers, the school principal, and the computer lab administrator, as well as by 

researcher observations. Information from the multiple sources was obtained and 

triangulation was used to study the effects, advantages and disadvantages of using 

prescriptive alignment from a teacher's point of view. The information was analyzed 

using a constant comparative method to identify themes to answer the foUowing 

questions: 

1. Does the utilization of ILS generated student progress reports have any bearing on 

classroom teaching, reteaching or remediation? 

2. Does the classroom teacher view the process of using the prescriptive approach 

with an ILS as being a positive experience? 

3. What concems arise from the teacher's point of view for using the ILS for 

prescriptive delivery of lessons? 
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Summary 

Since students are currently using integrated leaming systems as part of their 

education process, it is important to determine if there is a better way to utilize the 

technology. The purpose of this study was not to determine if ELSs are an effective way 

to deliver instraction, but rather to fínd out if student leaming can increase by linking ILS 

instraction with classroom instraction. Through the use of t-tests and MANOVA, this 

research determined if student achievement was enhanced by taking a teacher directed 

prescriptive approach to lesson delivery via an ILS. 
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CHAPTERFV 

RESULTS 

Introduction 

The purpose of this study was to determine if the level of mathematics 

achievement for fourth grade students could be signifícantly increased by linking 

classroom instraction to a prescriptive delivery of lessons on an ILS. Data was collected 

over a four-week period. Preliminary descriptive statistics relating to the pre-test, post-

test, and computer lessons will be presented. Next, analyses of the relationships between 

the independent variable and three dependent variables will be presented. Finally, results 

from interviews with the mathematics teacher and the computer teacher are reported. 

Demographic Data 

Participants in the study included fifty-seven fourth grade students from a mral 

west Texas town. Demographic data related to the participants was coUected from the 

classroom teachers, the computer teacher, and the school principal and is summarized in 

Table 1. 

The sample contained twenty-eight males and twenty-nine females. With respect 

to ethnicity, diversity in the sample was limited, with fífty-one percent of the participants 

reporting Hispanic background, forty-two percent reporting Anglo-American 

backgrounds, approximately fíve percent reporting African-American backgrounds, and 

approximately one percent reporting some other ethnicity. Ethnicity data can be seen in 

Table 1. 
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Students that were identifíed as being in special educational programs (Table 1) 

included fifteen in the gifted and talented program and one student in the resource 

program. Forty-one students were not part of any special educational program. Students 

that participated in the content mastery program were not part of the study. The school 

used for the study does not have a bilingual education program. 

Table 1. Demographic Data 

Gender 
Male 
Female 
Total 

Ethnicity 
Anglo 
Hispanic 
African American 
Other 
Total 

Special Programs 
Gifted and Talented 
Resource 
No Program 
Total 

Frequency 

28 
29 
57 

24 
29 

3 
1 

57 

15 
1 

41 
57 

Percent 

49.1 
50.9 

100.0 

42.1 
50.9 
5.3 
1.8 

100.0 

26.3 
1.8 

71.9 
100.0 

Computer Lab - Time on Task 

The students in the study used the Jostens ILS in the computer lab during their 

regularly scheduled computer time. Each of the four classes had the opportunity to attend 

the computer lab twice a week for sixty-minute sessions. The only school personnel that 

45 



knew which of the students were in which treatment group was the computer lab 

administrator. 

The average amount of time spent in the lab can be seen in Table 2. The students 

in the control group spent an average of 169.30 minutes in the lab completing lessons that 

were assigned by the Jostens Basic SkiIIs Inventory. The students in the treatment group 

spent an average of 162.19 minutes in the lab completing lessons that were directly 

related to the classroom instraction. The overall amount of time that both groups of 

students spent working in the computer lab was almost identical. 

Table 2. Computer Lab Time in Minutes 

Source 
Control 

Treatment 

N 
30 
27 

Minimum 
91 
90 

Maximum 
234 
227 

Mean 
169.30 
162.19 

Std. Deviation 
37.41 
37.20 

Computer Lab - Lessons Completed 

Students in the control group completed an average of 10.93 lessons during the 

duration of the study, while students in the treatment group completed an average of 5.07 

lessons. The control group completed lessons assigned by the Jostens management 

system that were predetermined by the students' results on the BSI. Data for the number 

of lessons completed can be seen in Table 3. 
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Table 3. Number of Computer Lessons Completed 

Condition 
Control 

Treatment 

N 
30 
27 

Minimum 
5 
2 

Maximum 
23 
8 

Mean 
10.93 
5.07 

Std. Deviation 
4.69 
1.57 

Since the control group had more than double the mean number of lessons 

completed, additional analyses were done. A grade equivalency score was created to 

compare the level of lessons for the control and treatment group. BSI lessons for the 

control group had a grade equivalency mean score of 2.49, while the lessons for the 

treatment group had a mean of 3.07. It was found that approximately fífty-eight percent 

of the BSI assigned lessons were below the third grade level (see Table 4). Students in 

the control group received specific lessons correlated with classroom instmction that 

were at or above the third grade level (see Appendix B). 

Table 4. Computer Lessons by Grade Level 

Grade Level of 
Lesson 

First 
Second 
Third 
Fourth 

Control Group 
(BSI Lessons) 

Frequency 
16 

155 
108 
17 

Percent 
5.41 

52.36 
36.49 
5.74 

Treatme 
(Prescriptive AIi 

Frequency 
0 
0 

136 
1 

nt Group 
gnment Lessons) 

Percent 
0 
0 

99.27 
0.73 
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Computer Lab - Percent of Correct Responses 

The ILS recorded the percent of correct responses (see Table 5) that the students 

gave while working on their computer lessons. Both groups had very similar outcomes 

with the control group averaging 71.58 percent correct and the treatment group averaging 

71.01 percent correct. 

Table 5. Percent Correct on Computer Lessons 

Source 
Control 

Treatment 

N 
30 
27 

Minimum 
44.00 
46.75 

Maximum 
89.00 
91.50 

Mean 
71.58 
71.00 

Std. Deviation 
11.63 
9.58 

Test Instrament 

After taking the pre-test, students were placed in either the high performing or 

low performing group based on their pre-test score. Students that missed sixteen or more 

items out of twenty were placed in the low performing group. The students were then 

randomly assigned to either the control group or the experimental group. Only students 

that completed both tests were included in the study (N = 57). 

The same instrament was given as both pre- and post-test. The mean for the pre-

test was 5.67 and the mean for the post-test was 9.75. Of the twenty items on the test 

instrament, sixteen items tested TAAS Objective 8 - Multiplication. Two of the 

questions were addition problems, and two questions were subtraction problems. The 
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addition and subtraction questions were included in the test so that the students would 

need to select the correct order of operation to answer the questions. 

The test instrament used for this study was created by taking twenty questions 

from previously given Texas Assessment of Academic SkiIIs (TAAS) Tests (see 

Appendix C). Cronbach's alpha, a measure of intemal consistency, was used to 

determine the degree to which all the items measured the same constmct. The reliability 

coefficient of .77 indicates that the test instrament for the study had moderately good 

intemal consistency. 

Test-retest reliability was conducted using the total sample (N = 57) to measure 

the temporal stability of the test instmment. The correlation was not found to be very 

significant (.49) which indicates consistency of the instmment over time and/or over 

multiple administrations is questionable. 

Correlations 

The frequency distribution of the pre-test results, as indicated in Figure 1, showed 

an approximately normal curve that is positively skewed (M = 5.7, SD = 3.61, N = 57). 

The frequency distribution for the post-test, as indicated in Figure 2, illustrated a bimodal 

distribution (M = 9.8, SD = 5.66, N = 57). Frequency tables for individual items on the 

pre-test and post-test are in Appendix D and Appendix E, respectively. 
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Pre-test 
Score 

2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 

Std.Dev = 3.61 

Mean = 5.7 

N = 57.00 

Figure 1. Frequency Distribution of the Pre-test 

Post-test 
Score 

2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 

Std.Dev = 5.66 

Mean = 9.8 

N = 57.00 

Figure 2. Frequency Distribution of the Post-test 
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Assumptions for using the Pearson correlation coeffícient were violated because 

the data for both the pre-test and post-test were not normally distributed. A Spearman 

rho correlation coeffícient was calculated for the relationship between subjects' pre-test 

and post-test. A moderate positive correlation was found (p(55) = .506, p < .001), 

indicating a signifícant relationship between the two variables. Success on the pre-test 

was moderately related to post-test success. 

Simple Linear Regression 

A simple linear regression, as indicated in Table 6, was calculated predicting 

students' post-test score based on their pre-test performance. A significant regression 

equation was found (F(l,55) = 17.517, p < .001), with R^ of .242. Subjects' predicted 

post-test score was equal to 5.38 + 0.77(pre-test score). 

Table 6. ANOVA for Linear Regression 

Regression 
Residual 
Total 

Sum of Squares 
433.969 

1362.592 
1796.561 

df 
1 

55 
56 

Mean Square 
433.969 

24.774 

F 
17.517 

Sig. 
.000 

a Predictors: (Constant), Pre-test 
b Dependent Variable: Post-test 

Comparison of Pre-test and Post-test 

A paired samples t-test (see Table 7) was calculated to compare the mean pre-test 

score for all students to the mean post-test score for all students. The results indicated 
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that the mean for the post-test (M = 9.75, SD = 5.66) was signifícantly greater than the 

mean for the pre-test (M = 5.67, SD = 3.61), t (56) = 6.17, p = .000. The standardized 

effect size index, d, was .82, a large value. The mean difference was 0.5. The results 

suggested that when examining all of the students, there was improvement from the pre-

test to the post-test. However, there was considerable overlap in the distributions for the 

two tests, as shown in Figure 3. 

Table 7. Paired Samples Test for AII Students 

Source 

Pre-test 
Post-test 

N 

57 
57 

Differences 
(Mean) 

5.67 
9.75 

Std. Deviation 

3.61 
5.66 

Std. Error 
Mean 

.48 

.75 

t 

6.17 

df 

56 

Sig. (2-taiIed) 

.000 

57 
Post-test 

Figure 3. Comparison of Pre-test and Post-test 
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A paired samples t test was conducted to compare the pre-test and post-test means 

for the control group and the treatment group. The results for the control group indicated 

that the post-test mean (M = 10.37, SD = 5.98) was signifícantly greater than the mean 

for the pre-test (M = 5.87, SD = 3.95), t (29) = 5.03, p = .000. The results for the 

treatment group indicated that the post-test mean (M = 9.07, SD = 5.32) was signifícantly 

greater than the mean for the pre-test (M = 5.44, SD = 3.24), t (26) = 3.65, p = .001. Data 

is summarized in Table 8. 

Table 8. Comparing Group Means for Pre-test and Post-test 

Condition 

Control 
(BSI) 

Pre-test 
Post-test 

Treatment 
(Prescriptive 
Alignment) 

Pre-test 
Post-test 

N 

30 
30 

27 
27 

Paired Differences 
Mean 

5.87 
10.37 

5.44 
9.07 

Std. Deviation 

3.95 
5.98 

3.24 
5.32 

Std. Error 
Mean 

.72 
1.09 

.62 
1.02 

t 

5.033 

3.650 

df 

29 

26 

Sig. (2-tailed) 

.000 

.001 

The students' pre-test scores were subtracted from their post-test scores to 

determine the amount of change. An independent samples t-test (see Table 9) was 

conducted to analyze the amount of change for the control group and the treatment group 

from the pre-test to the post-test. When comparing the mean scores for the amount of 

difference, the control group indicated more improvement (M = 4.5) from pre-test to 
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post-test than the treatment group (M = 3.63). Data in Table 9 indicates that there was 

not a statistically signifícant difference between the two groups. 

Table 9. Difference in Pre-test/Post-test 

Source 

Control 
(BSI) 

Treatment 
(Prescriptive 
Alignment) 

N 

30 

27 

Differences 
(Mean) 

4.50 

3.63 

Std. Deviation 

4.90 

5.17 

Std. Error Mean 

.89 

.99 

t 

.653 

df 

55 

Sig. (2-taiIed) 

.517 

An independent samples t test was conducted to determine if there was a 

difference in achievement for the students that were identified as being in the high 

achievement group and the low achievement group (see Table 10). Students in the high 

group had a pre-test/post-test difference mean of 4.5 when in the control group (BSI 

lessons) and a mean of 2.69 for those receiving the treatment (prescriptive aligned 

lessons). The students in the low group had a mean difference of 4.5 for both the control 

and treatment groups. 

54 



Table 10. Comparison of Achievement Groups 

Source 

Low 
Achievement 

Control 
(BSI) 

Treatment 
(Prescriptive 
Alignement) 

High 
Achievement 

Control 
(BSI) 

Treatment 
(Prescriptive 
Alignment) 

N 

14 

14 

16 

13 

Paired Differences 
Mean 

4.50 

4.50 

4.50 

2.69 

Std. 
Deviation 

4.42 

4.99 

5.43 

5.39 

Std. Error 
Mean 

1.18 

1.33 

1.36 

1.50 

t 

.000 

.895 

df 

26 

27 

Sig. (2-taiIed) 

1.000 

.379 

Multivariate Analvsis of Variance 

Because this study involved the use of more than one dependent variable, a two-

way multivariate analysis of variance (MANOVA) was calculated examining the effect 

of prescriptive alignment (treatment) of mathematics curriculum on mathematics 

achievement. No signifícant effect was found Wilks' Lambda = 0.137, F(39,33.32) = 

0.82, p < .730. The independent variable was the difference in pre-test and post-test 

scores. The dependent variables included time spent by the treatment group on the 

assigned computer lessons, percent of correct responses on the assigned computer 

lessons, and the total number of computer lessons that were completed. The difference in 

the students' scores on the pre-test and post-test were used as the source for Table 11. 

Complete MANOVA table can be seen in Appendix G. 

55 



Tablel l . MANOVA 

Multivariate ANOVA 
Source 

Pre-test-Post-
test Difference 

(BSI) 
Pre-test-Post-
test Difference 
(Prescriptive 
Alignment) 

F 

.sn 

.817 

F 

F 

Univariate ANOVA 
Total Time 

onlLS 
Lessons 

1.082 

.750 

Number of Lessons 
Completed 

1.206 

.625 

Percent of 
Correct Lesson 

Responses 
1.189 

.906 

Summarv bv Hypothesis 

While studying the use of prescriptive alignment of classroom instraction with 

integrated leaming systems, fíve hypotheses were used and are summarized as foUows: 

1. There is no significant difference on mathematics achievement for fourth grade 

students identified as being high or low achieving in mathematics when using a 

prescriptive alignment of lessons with an ILS. 

An independent samples t-test was conducted which compared the pre-

test-post-test mean difference for high and low mathematics achievement groups. 

For the high group, the students in the control group scored much better (M = 

4.50) on the post-test then the students receiving the treatment (M = 2.69). For 

the low group, the students in the control and treatment group had the same mean 

score (M = 4.50) on the post-test. When the treatment of prescriptive alignment 

was analyzed, it was found that the students identifíed as high in mathematics 
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achievement actually scored below the low mathematics achievement students. 

This hypothesis was supported. 

2. There is no signifícant difference between the levels of achievement for students 

using prescriptive alignment and the BSI method of delivery. 

An independent samples t-test was conducted which compared the amount 

of achievement growth (difference in pre-test-post-test) for both treatment 

conditions. The control group had a mean difference score of 4.5, while the 

treatment group had a mean of 3.63. The results indicated that this hypothesis 

was supported. While both groups of students showed improvement from the pre-

test to the post-test, the amount of growth for the students in the treatment group 

was not statistically significant. 

3. When using the Jostens Integrated Leaming System to supplement classroom 

instraction with prescriptive lessons, the amount of time that students spend on 

the ILS lessons does not make a make a significant difference in mathematics 

achievement. 

This hypothesis was supported because there was no significant difference 

in the amount of time spent on task in the computer lab. The amount of time 

spent in the lab by both groups was almost identical. 

4. When using the Jostens ILS to supplement classroom instraction with prescriptive 

lessons, the number of completed DLS lessons does not make a make a signifícant 

difference in mathematics achievement. 
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The results indicated that the average number of lessons completed for the 

control group (M=10.93) was greater than the treatment group (M=5.07). The 

difference for the number of lessons completed was statistically signifícant, 

however the MANOVA indicated that the number of lessons completed does not 

have a significant effect on mathematics achievement. This hypothesis was 

supported. 

5. When using the Jostens ILS to supplement classroom instraction with prescriptive 

lessons, the level of individual lesson success does not make a make a significant 

difference in mathematics achievement. 

The results indicated that individual lesson success for both groups of 

students was almost identical. Those students receiving prescriptive lessons 

scored an average of 71.01 on computer lessons, while the students completing 

BSI assigned lessons had an average of 71.58 on their computer lessons. This 

hypothesis was supported. 

Oualitative Data 

The mathematics teacher, school principal and computer lab teachers were critical 

components to the study. Data was gathered formally by asking questions, having 

informal discussions, and through observations in the classroom and computer lab. The 

responses and observations are summarized. 
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1. How is the computer lab currently used for fourth grade students? 

The four classes of fourth grade students were scheduled to use the 

computer lab twice a week. Each computer lab session lasts for one hour. The 

students work on reading or mathematics lessons that are assigned by the Jostens 

management system. The lessons are determined by the students' placement on 

the Basic Skills Inventory. 

2. How are the students monitored while in the computer lab? 

The computer lab administrator is in charge of making sure that the 

computer system is working, and that the students are working on their lessons. 

Student progress is monitored by having the students raise their hand when they 

complete a lesson. At the completion of each lesson, a score is displayed and the 

computer lab administrator writes it down. If students are not successful (score 

70% or higher), the management system is often programmed by the computer lab 

administrator to repeat the failed lesson or lessons. Progress reports are printed 

for each student at the end of each six-week grading period and given to the 

homeroom teachers. Students that do well on lessons are rewarded with praise 

and stickers. 

3. What is the association between the classroom teachers and the computer lab in 

regard to lesson assignments? 

The classroom teachers do not remain in the computer lab with their 

students. Teachers can request that their students receive computer instmction in 

59 



a specifíc content area, but this practice seems to seldom occur. Computer 

lessons are not aligned with classroom instmction. 

4. Do you (the teachers, computer lab administrator, and school principal) see any 

advantages to linking computer instmction to current classroom instmction? 

Answers to this question indicated that the students would benefít from 

using a prescriptive alignment of classroom instraction with computer instraction. 

One classroom teachers said, ".. .it would be a great way to reteach and extend 

what I'm doing in the classroom." All persons asked seemed interested in the 

study, and willing to assist. 

Observations 

1. Student-related observations: 

Students seemed eager to participate in the study. They seemed to enjoy 

knowing that the researcher was monitoring them while they were in the computer 

lab and in the classroom. Several students wrote notes or drew pictures to give to 

the researcher. Students were rewarded for their time and effort with a Coke-float 

party and a surprise visit from the Texas Tech University mascot Raider Red.. 

Pictures were placed in the local newspaper. 

On the pre-test, it was obvious that the students were not familiar with the 

operation of multiplying multiple numbers by one or more numbers. Many of the 

students tried to solve the questions by drawing pictures and/or setting up the 

multiplication problem so that adding the number could solve it. Several of the 
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students became frastrated, while other students simply gave up and did not 

attempt to answer many of the items on the pre-test. Two students started to cry 

because they did not know how to work all of the problems. Students had 

unlimited time to complete the pre-test. 

2. Teacher-related observations: 

Teachers were more than willing to allow the researcher to monitor 

instraction in the classroom and computer lab. Great time and effort were spent 

on lesson planning, designing of lessons, and delivery of instraction so that the 

students would be successful on leaming multiplication facts and TAAS 

Objective 8 applications of multiplication. Questions were often asked regarding 

how the study was progressing. Teachers wanted to know if the students were 

being successful. Teachers were rewarded for their time and effort with gift 

certificates to a restaurant. 

With regard to the pre-test, the teachers felt that it was much too difficult 

for all of the students. After discussing this with the researcher, they decided that 

they did not want the content mastery students to participate in the study because 

it would be much too difficult for them. 

3. Computer Lab Administrator observations: 

Upon entering the lab, students knew where to go and what to do. 

Routines such as using the headphones, raising your hand when a lesson is 

completed, and using the Jostens ILS was well established. The lab administrator 

was very knowledgeable about the ILS management system and very familiar 
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with the lessons. She seemed concemed at the beginning of the study that the 

lessons assigned for the treatment group might be too difficult for some of the 

students. She indicated that most of the students were working on a BSI level that 

was at least one grade level behind. 

Summary 

The data collected in the study indicated that the students receiving prescriptive 

aligned lessons showed improvement from the pre-test to the post-test, however the 

amount of difference was not signifícant. The MANOVA indicated that the amount of 

time students spend on ILS lessons, the number of lessons they complete, and the percent 

correct on ILS lessons were not signifícant factors related to achievement when using 

prescriptive lessons. 
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CHAPTERV 

DISCUSSION, CONCLUSION, AND MPLICATIONS 

FOR FUTURE RESEARCH 

Introduction 

The goal of this research was to investigate the effects of using a prescriptive 

delivery of lessons on an ILS to enhance mathematics achievement. The idea for this 

study came from the researcher's experience as a classroom teacher and computer lab 

administrator. From the researcher's point of view, integrated leaming systems can be 

used as an effective leaming tool, provided that the classroom teacher monitors the 

students' performance and plays a participatory role in the integration of the ILS with 

classroom instraction. Too often the researcher found that teachers often regard 

computer lab time for their students as an extended break from teaching. From past 

experiences, the researcher found that if teachers were taught how to use the ILS to 

assign lessons and ran reports, they were much more likely to coordinate their classroom 

instraction with the ILS. The focus of this research project was to determine if aligning 

classroom instraction (prescriptive alignment) with ILS lessons would produce favorable 

academic gains. 

To determine if the prescriptive approach would work, four classes of fourth 

grade students were taught the same multiplication lessons in the classroom, while part of 

the students received specific lessons in the computer lab that were directly related to the 

classroom instmction. Time on task, number of computer lessons completed, and percent 
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of correct responses on computer lessons served as the dependent variables. 

Additionally, information gathered from the teachers, computer lab administrator, and the 

school principal were collected and interpreted. In this chapter, the implications of the 

results of this data will be discussed. 

Project Overview 

Integrated leaming systems are not a new phenomenon in education. For the past 

two decades that have found their way into classrooms across the country. Schools spend 

large sums of money to purchase them, and hope that they will help provide a means to 

enhance the students' education. Numerous studies have been conducted on ILSs, but 

conclusive results are vague at best. While the majority of the research indicates that 

ILSs can be effective, there are numerous variables that can effect their overall success or 

failure. 

This study attempted to draw on the knowledge of previous research as well as 

personal experiences by the researcher. The goal was to include the classroom teacher as 

a key factor in designing a "new equation" for ILS success. In this study, the 

mathematics teacher was the key person in selecting the lessons that the students in the 

treatment group would be receiving. By aligning the classroom instmction with the ILS 

lessons, it was believed that the students in the treatment group would show more 

measurable growth. 

Prior to data collection, the researcher met with the school principal, the fourth 

grade teachers and the computer lab administrator to discuss the purpose of the research 
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project. AII parties involved seemed interested in participating in the study. The lead 

math teacher determined the topic for the research project. Multiplication (TAAS 

Objective 8) was selected primarily because the planning of classroom instraction had 

already been completed. Attempts to change the topic were not tried because the 

researcher felt that the teacher would not select a topic that she did not feel comfortable 

teaching. 

Once the topic of multiplication was selected, items for the test instrament had to 

be selected. The fourth grade teachers, school principal, and researcher discussed the 

composition of the test, and it was originally decided that sixteen items would be a 

suffícient number of questions to test the students knowledge related to TAAS Objective 

8, Multiplication. The actual TAAS Test that is given each spring at the fourth grade 

level only uses four questíons to measure the students' level of mastery for Objective 8. 

The test varies from year to year, but generally includes at least two stated problems. The 

remaining problems are either two-digit by two-digit multiplication problems, or two-

digit by one-digit multiplication problems. Throughout the planning and development of 

the test instrament, it seemed of paramount importance to the teachers that the test 

instrament closely measure the same criteria that the TAAS test would cover, therefore 

items for the test instrament were taken from previously administered fourth grade TAAS 

tests. It was later decided by the researcher, and discussed with the teachers, that if the 

test only contained multiplication questions, students would not need to read the stated 

problems to decide what operation to apply (multiply, add, subtract, or divide). To 

ensure that the students had the opportunity to select the correct operation, two stated 
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addition problems and two stated subtraction problems were added. Division questions 

were not included because the students had not yet covered that material in class. 

While the faculty involved seemed to be in agreement with the decisions relating 

to the content of the test instrament, they all voiced concems that the students might not 

be successful, especially when taking the pre-test. The school principal suggested that 

the test instrament not be changed, even though it was early in the school year and the 

students might not be ready for the more diffícult multiplication problems. 

From the initial meeting with the school personnel, it was made clear that the 

purpose of the research was not to judge the teacher's instraction in anyway, but rather to 

link the classroom instraction in mathematics to the lessons that would be delivered to the 

treatment group via the ILS. 

The pre-test was given without any time constraints. The students were 

encouraged to do their best work, and were told that if they tried hard, they would receive 

a coke float party. It was explained to the students that they were not supposed to know 

how to work all of the problems. It took approximately one and a half-hours for all of the 

students to complete the twenty item test. 

Once the pre-test was scored, seventy-two students were evenly divided into two 

groups (high and low) based on achievement. The high and low groups were then 

randomly assigned to either the control group or the treatment group. 

The teachers seemed very concemed about their students' pre-test results. The 

results were discussed without revealing any students' specifíc score. The teachers felt 

that the content mastery students would not be successful and that the research project 
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would not be a pleasant experience for them. When asked why, the teachers mentioned 

extreme frastration and lack of success on the pre-test and requested that the content 

mastery students not be included in the study. The request was granted. After removing 

the content mastery students from the study, sixty-three students remained. 

A list of students, coded by an assigned number, was given to the computer lab 

administrator so specifíc lessons could be assigned to those students in the treatment 

group. A list of lessons (Appendix B) was generated from the bank of Jostens lessons 

available on the management system. The lessons started with a review of multiplication 

facts and became progressively more diffícult. The lessons were assigned to the students 

in the treatment group in a specific order to correlate with the instmction in the 

classroom. 

During a three-week period, students attended the computer lab as part of their 

regular school routine. Students in the control group continued working on lessons that 

were assigned by the Basic SkiIIs Inventory (BSI). Students in the treatment group 

received prescriptive lessons that were assigned as part of the study. The Jostens 

management software recorded lesson data that included time on task, number of lessons 

completed, and the percent correct on each lesson. Caution was taken to ensure that all 

students had the same opportunity for equal time on the computers. 

It should be noted that during the three weeks the ILS was being used for data 

collection, all of the fourth grade students were receiving the same classroom instmction 

during their mathematics classes. The lead math teacher was responsible for writing the 

lesson plans and making sure that the instmction was carried out. The unit of lessons on 

67 



multiphcation included a review of multiplication facts, multiplying one-digit by two-

digit numbers, multiplying two-digit by two-digit numbers, and applying multiplication 

skiUs to stated problems. Methods used to teach the lessons included whole class 

instraction, small group instraction, and paired leaming. Instractional strategies included 

using songs to review the multiplication facts, using manipulatives such as small blocks 

to reinforce the concept of multiplication, and providing opportunities to practíce 

answering muItípUcatíon problems individually and as part of a group. 

The computer lessons that the students in the treatment condition received were 

specifically selected to correlate with the instraction being given in the regular classroom. 

The computer instractíon started with three lessons that reviewed multíplicatíon facts 

primarily through drill and practice, but also provided the students the opportunity to 

build their conceptual knowledge about multíplication. The ILS lessons also included 

tutorials that taught how to multíply two-digit numbers by one-digit or two-digit 

numbers. The tutorial lessons provided step by step instmctions that were illustrated on 

the computer screen and provided the students to practice what they were leaming. The 

review section of the lessons allowed the students to work multiplicatíon problems. If the 

students made incorrect responses, the ILS would prompt the student to try again. If 

necessary, the ILS would redirect the student by showing them a step-by-step procedure 

on how the problem should have been solved. Students were rewarded for correct 

answers with positíve responses from the computer. 

At the end of three weeks, the students in the study were given the post-test with 

unlimited tíme for completíon. Most of the students completed the exam in 
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approximately two hours. Compared to the pre-test, the majority of test items were at 

least attempted. It should also be noted that fewer students resorted to adding columns of 

numbers to complete the multíplicatíon problems. 

By the end of the study, additíonal students were dropped due to being absent 

during the post-test. The total number in the sample at the conclusion of the study was 

fifty-seven, with thirty in the control group and twenty-seven in the treatment group. 

Computer printouts were generated (Appendix F) for all students in the study. Data was 

entered and analyzed using SPSS. 

Discussion 

In most previous research dealing with the use of integrated leaming systems, 

student leaming and effectíveness were the most often reported factors. Data from these 

studies indicated that integrated leaming systems could be an effectíve educational tool. 

This study however, was different in that it was concemed with aligning the classroom 

curriculum to the delivery of lessons on the ILS in an attempt to improve the amount of 

leaming. Unexpectedly, this study found that there was no significant difference in 

achievement when the ILS curriculum was aligned with classroom instmctíon. 

In designing this research project, measures were taken to incorporate procedures 

and practíces that should enhance the use of an ILS. By working closely with the 

mathematícs teacher, the topic of multíplicatíon was selected, and corresponding lessons 

on the ILS were selected (Appendix A). The test instmment was designed to cover the 

lessons being taught in the classroom and on the ILS. During the duratíon of the study. 
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the ILS delivered lessons to the students in the treatment group that were directly 

correlated with the classroom instínictíon. The students in the treatment group received 

prescriptíve aligned lessons for three weeks. At the conclusion of the study, the students 

in the treatment conditíon had received an average of 162.19 additíonal minutes on 

multíplication instraction. It would be reasonable to assume that the students in the 

treatment group that received additíonal mathematícs instraction on multiplicatíon would 

surpass the control group on the post-test. 

Discussion bv Hvpotheses 

To gain a better understanding of the effects of prescriptíve alignment of ILS 

lessons with classroom instmctíon, linear regression, multíple t tests, and a multívariate 

analysis of variance (MANOVA) were used in conjunctíon with the five hypotheses to 

answer the following questions: 

1. What effect does prescriptive alignment of computer delivered instmctíon to 

supplement classroom instraction have on mathematics achievement for fourth 

grade low and high mathematícs achievement students? 

Hypothesis 1 (HQI) was used to determine if prescriptíve alignment had an 

effect on students with different level of mathematícs achievement. This 

hypothesis was supported. Students that were identified as being in the high 

mathematícs achievement group that received the prescriptíve lessons (tí-eatment) 

had lower mean pre-test-post-test difference scores than the high achievers in 

receiving the BSI lessons (control). The students in the low achievement group 
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that completed lessons that were assigned by the BSI had the same pre-test-post-

test difference scores as those students receiving prescriptíve aligned lessons. 

These findings would imply that the use of prescriptíve aligned lessons hinder 

academic growth for students identífíed as being high achievers. For students in 

the low achievement group, the prescriptive alignment of lessons did not have an 

effect. 

The fíndings in this study do not agree with research by Becker (1993) 

who found that an ILS works best for students in the upper portion of a class 

achievement distribution, or Weiser (1995) who said an ILS works well for all 

students. The discrepancies in the findings are most likely related to the students' 

scores on the pre-test. There was not a wide range of scores on the pre-test, with 

most students scoring very low. For this study, there was not a distinct 

distribution of students into high and low groups due to lack of variation in 

scores. 

2. What are the differences in mathematics achievement for students using the 

prescriptíve alignment approach when compared to those students using the BSI 

Test generated lesson sequence? 

Hypothesis 2 (Ho2) was used to answer this questíon. When analyzing the 

data of all students in the study, overall there were improvements from the pre-

test to the post-test. However, when the amount of difference from pre-test to 

post-test was studied for the tíeatment group, it was found tíiat using tíie 

prescriptíve alignment approach did not have a statístically signifícant impact on 
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students' mathematícs achievement. The students in the control group actually 

showed a greater increase from the pre-test to the post-test. A possible reason for 

why this hypothesis was supported was found in research conducted by Smith and 

Sclafani (1989). They reported that teaching the same subject according to 

different theories (discovery leaming used by the teacher and direct instmction 

used with an ELS) may be counterproductíve. For this study, the classroom 

instraction was a combinatíon of discovery leaming and direct teaching, while the 

ILS was predominately direct instraction. 

3. When using the Jostens ILS to supplement classroom instractíon with prescriptive 

lessons, does the amount of tíme that students spend on the ILS make a significant 

difference in mathematics achievement? 

Hypothesis 3 (Ho3) was used to answer this question. The mean scores for 

the amount of tíme the students spent on task with the ILS were almost identical. 

The mean scores for the control group CM=169.30, SD = 37.41) and the treatment 

group (M=162.19, SD = 37.20) indicated very little variance between the scores. 

The MANOVA indicated that the amount of tíme that the students spent on the 

ILS did not effect achievement, therefore this hypothesis was supported. 

For this study, the students' lab schedule was not altered. Students 

attended the lab twice a week for sixty minute sessions. Research has shown 

(Taylor, 1999; BECTa 1998; Underwood, Cavendish & Dowling, 1997) that there 

is a direct correlatíon between the amount of tíme spent on an ILS and overall 

achievement. Research by Madsen (1992) found that for fourth grade students. 
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spending 2.5 hours per week produces signifícantíy higher scores. Due to 

limitations in the study, having the students spend additíonal time on the ILS was 

not an option, but might have allowed the students the opportunity to show more 

academic growth. 

4. When using the Jostens ILS to supplement classroom instractíon with prescriptíve 

lessons, does the number of lessons that the students complete make a signifícant 

difference in mathematícs achievement? 

Hypothesis 4 (Ho4) was used to answer this questíon. This hypothesis was 

supported. Results for the total number of lessons that the students completed 

were analyzed. The control group (M=10.93, SD = 4.69) in the study completed 

approximately twice as many lessons than the treatment group (M=5.07, SD = 

1.57). While the difference for the number of lessons completed is signifícant, the 

results from conducting a MANOVA indicated that the number of lessons 

completed did not have an effect on mathematics achievement. The explanatíon 

for discrepancy in the number of lessons completed was found by analyzing the 

individual lessons. The academic level of the lessons for the control group were 

predetermined by the BSI and were on a lower academic level than the lessons 

completed by the treatment group. AIso, approximately fífty-eight percent of the 

lessons for the control group were at or below a second grade level. It was 

reasonable to assume that the majority of lessons for the control group were not as 

academically challenging and did not require as much time to complete, therefore 
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creatíng the discrepancy in the total number of lessons completed by the two 

groups. 

Another possible explanation for why the number of lessons completed by 

the students receiving prescriptíve alignment was not signifícant is the actual 

number of lessons completed (M = 5.07). When the teacher and researcher 

selected the list of lessons, it was assumed that the students would complete the 

majority, if not all, of the lessons. Had the students spent more tíme working on 

the ILS lessons, the number of lessons completed could have had a signifícant 

effect on mathematícs achievement. Since research indicated that spending more 

tíme on an ILS improved achievement for fourth grade students (Salemo, 1994), it 

is reasonable to assume that during the additional time, students would complete 

more lessons. 

5. When using the Jostens ILS to supplement classroom instmction with prescriptive 

lessons, does the level of individual lesson success make a signifícant difference 

in mathematics achievement? 

Hypothesis 5 (Ho5) was used to answer this questíon. This hypothesis was 

supported because the means for the students' scores on the lessons were 

practícally the same. Variance between the mean scores for the control group 

(M=71.58, SD = 11.63) and the treatment group (M=71.01, SD = 9.58) was 

almost nonexistent. While neither group approached the level of mastery (90 %) 

on the lessons, they were fairly successful in completíng the lessons. It should be 

noted that even though the majority (fífty-eight percent) of the students in the 
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control group were working on lessons that were at or below a second grade level, 

they scored the same as the students receiving the prescriptíve lessons. 

Overall, the lack of having a stíong treatment effect attributed to the lack of 

statístícal signifícance in this study. A stronger treatment effect might have allowed for 

more variance between the scores on the students pre-test and post-test, as well as on 

each of the dependent variables (tíme on task, number of completed lessons, and 

students' scores on the lessons) for the MANOVA. 

Another critícal issue that must be addressed was the students' lack of success on 

the pre-test. The pre-test scores were positívely skewed, with a mean score of 5.87 out of 

a possible score of twenty indicatíng that the majority of the students scored very low on 

the pre-test. Informatíon gathered through informal observation of the students while 

taking the pre-test indicates that the levels of frastratíon and anxiety seemed to be high 

for several students. During the pre-test, several students became so fmstrated that they 

simply quit trying (left items blank), while two students cried because they said the pre-

test was so hard. Analyzing the students' calculations on the pre-test indicated that the 

students did not have the skills necessary to work the problems, with many of the 

students attemptíng to solve the multíplicatíon problems by adding long columns of 

numbers. Conceptually, the students seemed to understand the task at hand, but did not 

know how to apply the multiplication skills necessary to work the problems. Interviews 

with the teachers support the idea that the students lacked the necessary prerequisite skills 

and abilitíes to be successful. One teacher conmiented, "They haven't leamed how to 

work those kinds of problems yet." 
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In theory, since the students in both the control group and treatment group scored 

so pooriy on the pre-test, they could only show improvement on the post-test. This 

phenomenon is referred to as statístícal regression and is discussed below. 

Sometímes it's appropriate to conduct experiments on subjects who start out with 
extreme scores. If you were testíng a new method for teaching math to hardcore 
failures in math, you'd want to conduct your experiment on people who have 
done extremely poorly in math previous y. But consider for a minute what is 
likely to happen to the math achievement of such people over tíme without any 
experimental interference. They are starting out so low that they can only stay at 
the bottom or improve: They can't get worse. Even without any experimental 
stímulus, then, the group as a whole is likely to show some improvement over 
tíme. (Babbie, 1995, p. 243) 

The situatíon of statístícal regression could reasonably explain why the treatment 

for this study was not statístícally signifícant. Since the tíeatment and control groups in 

this study both scored so low on the pre-test, they could only improve. An analysis on 

the pre-test to post-test data indicates that both groups did improve marginally, however, 

the treatment effect was not powerful enough to produce any statícally measurable 

differences. 

A contributing factor to the lack of variance throughout the study was the increase 

of homogeneity in the sample by excluding the content mastery students from the study. 

At the teachers' request, the content mastery students were not part of the study. Had 

they been included in the study, the amount of variance most likely would have 

increased, therefore improving the probability of fínding signifícance. 
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Qualitatíve Questíons 

As part of this study, three qualitatíve questíons were addressed. The researcher 

gathered data through observatíons and in talking with the teachers. Although there were 

four fourth grade teachers involved in the study, the primary focus was on the lead 

mathematics teacher. 

1. Does the utilization of ILS generated student progress reports have any bearing on 

classroom teaching, reteaching or remediation? 

It was observed that student progress reports had little if any bearing on 

classroom teaching. Since the computer reports for the school are only generated 

at the end of each six-weeks grading period, they were not utilized in a timely 

manner for current classroom teaching, reteaching, or to address the need for 

remediation. 

2. Is the prescriptive approach to using an ILS viewed as being a positíve experience 

by the classroom teacher? 

Informal conversatíons with the fourth grade teachers and the computer 

lab administrator relatíng to using a prescriptíve approach revealed slightíy 

differing opinions. The classroom teachers said that although it did take extía 

time to plan for the coordinatíon of classroom instixiction and ILS instraction, it 

was a simple process. The computer lab administíator was quick to point out 

that while choosing lessons to assign to students was an easy task, the problem of 

planning ahead must be addressed. The ILS management system used for this 

study would only allow lessons to be assigned while the student stations were not 
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ranning. The lab administí-ator said that the easy solution was to either program 

the lessons in the moming before tuming on the student stations, or to wait until 

the end of the school day. Kexibility and spur of the moment changes with the 

ILS are not possible, which according to the lab administrator reduces the chances 

that teachers would use it for prescriptive alignment. 

3. What concems arise from the teacher's point of view for using the ILS for 

prescriptive delivery of lessons? 

The teachers agreed that using the computer-generated list of available 

ILS lessons was a quick and easy way to locate lessons. They were skeptical 

about fínding the tíme necessary to become familiar with the lessons. 

Conclusions 

This research had the potential of showing that matching a task (leaming 

multíplicatíon) with a technology (ILS) could enhance leaming. Results of this study 

indicated that time on task, number of lessons completed, and scores on individual 

computer lessons are not key factors when using a prescriptíve approach to align 

classroom instraction with ILS lessons. While this study did not find signifícance, the 

issue of statístícal regression to the mean cannot be overlooked. 

Although the test instrament used for this study was found to be fairly reliable, 

(alpha = .77), the students scored so poorly on the pre-test that there was only room to 

show improvement, therefore limiting the chances of fínding signifícance. A test 

instrament that more accurately measures tíie students' current abilitíes and skills might 

produce different fíndings. 
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Implicatíons for Implementation and Future Research 

The use of prescriptive alignment of classroom instíoictíon with ILS lessons could 

be implemented in a variety of educational settíngs. Teachers could identífy 

mathematícal concepts where students need additíonal instiiictíon in order to improve 

their understanding and/or ability to apply skills. By targetíng the needs of individual 

students, the teacher would be providing remediation to only those students that require 

it, instead of reteaching a lesson to an entire class. The prescriptíve approach with an ILS 

also provides the instractor with the opportunity to utílize computer reports to quickly 

determine students' levels of success. 

By leaming to use the ILS management system, teachers can facilitate a computer 

leaming environment that incorporates lessons being delivered in a linear format based 

on the students' BSI. At the same time, teachers can provide follow up instmction on the 

computer by assigning specific lessons to those students that need additíonal instractíon. 

Teachers often work with small groups or tutor students individually on concepts that are 

not quickly understood or mastered by students. By using the prescriptive approach, they 

would simply be utílizing the computer to assist them in their teaching tasks. 

While a concentrated effort was made to see that lessons in the computer lab were 

directly related to the classroom instmctíon, the level of correlation between the two 

entítíes could have been improved. The lessons that all students received in the 

classroom were taught so that the content of the lessons would be reinforced and/or 

extended in the computer lab for those students in the treatment group. Classroom 
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instractíon included a review of multiplicatíon facts, lessons from the textbook, and the 

use of manipulatíves to enhance understanding of the concepts being taught. 

Although it would have been an added burden on the mathematícs teacher, and 

possibly the other fourth grade teachers as well, additional steps could have been taken to 

enhance the level of integration and alignment of curriculum. Various leaming projects 

and activitíes that span multiple curriculums could have been used in conjunctíon with 

the ILS instmctíon to provide the students with additional opportunities to apply what 

they were leaming. This approach would require the classroom teachers to become very 

familiar with the lessons being delivered on the ILS. Initíally, the tíme commitment 

would be great and would increase the workload of the teachers. 

Each year, fourth grade students in Texas take the Texas Assessment of Academic 

SkiIIs (TAAS) Test. Had this study shown that prescriptíve alignment was an effective 

way to enhance mathematícs achievement, teachers would be able to use prescriptive 

alignment to help prepare their students for the test. When targetíng specifíc leaming 

objectives, teachers would be able to give their students a pre-test, and based on the 

simple linear regression done in this study, would be able to predict the students' 

outcome. Being able to predict the students' level of success would allow teachers to 

better target their instractíon so that all students could be more successful in mastering 

test objectíves. Based on the post-test scores in this study, the majority of students would 

not have reached the minimum passing standards for the multíplicatíon section of the 

TAAS Test. While tfiis study only focused on multíplicatíon, the same concept would 

apply to other subject areas as well. 
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Based on the results and experience gained in this study, several suggestions are 

proposed for future research. 

1. Researchers should investígate the use of prescriptive alignment of classroom 

instraction with ILS lessons. To eliminate the possibility of statistícal regression, 

the test instrament should be designed so that it more accurately measures the 

students current abilitíes, as well as provides the opportunity to measure growth. 

It is suggested that the researcher spend several weeks observing the students 

prior to designing the test instrament to obtain a better understanding of the 

students' strengths and weaknesses. Administering a formal need assessment 

might be beneficial to ascertain the students' current level of knowledge and 

skills. 

2. Researchers should investígate the use of prescriptive alignment using a more 

diversifíed sample that would include various subgroups of students such as 

bilingual, gifted and talented, and content mastery to determine if prescriptive 

alignment is more effectíve for different groups of students with different ability 

levels. This study lacked a sufficient number of students in subgroups to 

determine any possible fíndings. Previous research has not been conclusive on 

determining if instraction with an ILS is more effectíve for different ability levels. 

3. Researchers should investígate the use of prescriptive alignment over a long 

period of tíme so that the study would allow the students to show more growth. 

This study lasted approximately three weeks, which might not have been enough 

tíme for the students to acquire the necessary skills to show suffícient growth 
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from the pre-test to the post-test. By extending the length of the study, 

researchers could determine if the tí-eatment is more effectíve for helping students 

acquire different math skiUs (number concepts, operatíonal applicatíons, problem 

solving, estímatíng, etc). 

4. Researchers should investígate the use of prescriptíve alignment in schools that 

are currently using this practíce. To obtain a better measurement of the 

effectíveness of prescriptíve alignment of classroom instractíon and ILS lessons, 

the best settíng would be a school that is currently using the ILS management 

system to assign lessons to students that correspond with classroom instractíon. 

Researchers should try to fínd a school where the teachers are knowledgeable 

about the ILS management system and very familiar with the lessons that are 

available for the students. 

Chapter Summarv 

The overall results of this study indicated that using a prescriptíve approach to 

deliver multíplicatíon lessons on an ILS did not create a statistically significant increase 

in achievement. However, due to the homogeneous nature of the sample and the 

likelihood that statistical regression occurred, using an ILS for prescriptíve delivery of 

lessons should not be overlooked as a viable way to improve leaming. 

The fíndings of this project are not what the researcher expected. From past 

experiences with linking ILS lessons and classroom instractíon, it was believed by the 

researcher that the students receiving the prescriptive lessons would show greater gains 
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from the pre-test to the post-test. It is believed that the students' lack of success on the 

pre-test and post-test were limitíng factors that greatly shaped the findings of this study. 

If this study were conducted again, the researcher believes the outcome would be 

significantíy different if the subject matter being taught and tested were better matched to 

the students' current level of knowledge and abilities. 

If this study had found that prescriptíve alignment of ILS lessons with classroom 

instractíon was effectíve, schools that currentíy have integrated leaming systems would 

have a new way of utílizing a current technology to better met the instmctional needs of 

their students. 
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Examples of ILS Lessons 

Unit 
04EM01 
04EM01 
04EM02 
04EM02 
04EM02 
04EM02 
04EM02 
04EM02 
04EM02 
04EM02 
04EM02 

Lesson 
10 
80 
01 
02 
03 
04 
05 
06 
07 
08 
80 

Descriptíon 
Review Unit 6-Digit Whole Numbers 
Test Unit 1 
Adding Multídigit Numbers 
Completíng Columnar Additíon 
Adding Decimal Numbers 
Subtractíng Multídigit Numbers 
Subtractíng Decimal Numbers 
Adding/Subtractíng Whole and Decimal Numbers 
Using the Calculator to Add/Subtract 
Review Unit: Whole Numbers & Decimals 
Test Unit 2 
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Lessons for Treatment Group 

Unit 
03EM04 
03EM04 
03EM04 
03EM09 
03EM09 
03EM09 
03EM09 
04EM05 
04EM05 
04EM05 
04EM06 

Lesson 
01 
02 
03 
01 
03 
04 
05 
01 
02 
02 
02 

Description 
Multiplying with 0-5 
Multiplying with 6-7 
Multiplying with 8-9 
Multiplying Without Regrouping 
Multiplying 2-digit Numbers with Regrouping 
Multiplying 3-digit Numbers with Regrouping 
Multiplying 4-digit Numbers with Regrouping 
Reviewing Facts 
Using a 1-digit Multiplier 
Multiplying With lO's 
Estimating Products 
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1 A post offíce has 11 rows of 
mailboxes on 1 wall. Each row has 
37 boxes. How many mailboxes are 
on the wall? 

A 48 

B 110 

C 317 

D 407 

4 The lunchroom in LakeviIIe School 
was set up with 17 rows of chairs 
with 35 chairs in each row. How 
many chairs were in the lunchroom? 

F 42 

G 52 

H 280 

J 595 

Brace read 15 pages of his mystery 
book every day. How many pages 
did he read in 13 days? 

F 195 

G 185 

H 60 

J 28 

Mr. Cottner delivers 96 newspapers 
every day. If he does this 7 days a 
week, how many newspapers does he 
deliver each week? 

A 672 

B 643 

C 632 

D 602 

Albert helps his mother with her 
newspaper route by rolling the 
papers for her. Last weekend he 
rolled 120 newspapers on Friday, 
198 on Saturday, and 246 on Sunday. 
How many newspapers did he roll on 
those 3 days? 

A 318 

B 454 

C 564 

D 634 

6 There are 17 tables in the school 
library. How many chairs will be 
needed for a meeting if 6 students sit 
at each table? 

F 102 

G 68 

H 62 

J 27 
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If Mrs. Cantu pays for her new 
refrigerator in cash, it wiU cost $870. 
If she makes monthly payments, it 
wiU cost $920. How much will she 
save if she pays for the refrigerator 
in cash? 

A $45 

B $50 

C $55 

D $150 

10 The EI Rancho Diner buys 60 
cartons of eggs each week. Each 
carton has 12 eggs. What is the total 
number of eggs the diner buys each 
week? 

F 5 

G 72 

H 180 

J 720 

Riverside Bank held a grand opening 
and gave 1 ballpoint pen to each of 
its first 35 customers for 28 days. 
How many pens were given away? 

F 980 

G 950 

H 940 

J 350 

11 1,263 
x 4 

A 4,842 

B 4,942 

C 5,052 

D 5,062 

Mrs. Lucio's fourth-grade class set 
up chairs for the school play. They 
made 22 rows and put 14 chairs in 
each row. How many chairs were 
there in all? 

A 308 

B 208 

C 110 

D 36 

12 

F 

G 

H 

J 

127 
x l 6 

143 

889 

1,992 

2,032 
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13 Marcus asked all the fourth graders 
which kind of bread they liked better 
~ white or whole wheat. There were 
36 who chose white, 17 who chose 
whole wheat, and 11 who like both 
the same. How many fourth graders 
answered Marcus's survey? 

A 53 

B 54 

C 64 

D 68 

15 Mr. Green packed eggs into cartons 
that held 18 eggs each. How many 
eggs did 20 cartons hold? 

A 38 

B 218 

C 260 

D 360 

16 228 
x43 

14 On Saturday 7,003 people attended 
the Gaines County Fair. On Tuesday 
2,512 peopleattended. Howmany 
more people attended on Saturday 
than on Tuesday? 

F 5,591 

G 5,511 

H 4,491 

J 4,481 

F 10,804 

G 9,804 

H 9,704 

J 9,484 

17 Regina bought 11 packages of 
stickers. Each package contained 10 
stickers. How many stickers did she 
buy altogether? 

A 111 

B 110 

C 101 

D 21 
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18 A stack of bricks contains 24 layers. 
Each layer has 56 bricks in it. What 
is the total number of bricks in the 
stack? 

F 1,560 

G 1,344 

H 1,240 

J 1,224 

20 A football team manager ordered 

each of the 37 players a helmet that 

cost $35. How much did the school 

spend on the football helmets for the 

team? 

F $1,205 

G $1,225 

H $1,295 

J $1,369 

19 An animal shelter was collecting 
money to buy food for the animals. 
A total of 81 people donated $24 
each. What was the total amount of 
these donations? 

A $1,644 

B $1,854 

C $1,864 

D $1,944 
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Table 12. Pre-test Item Analysis 

Number of Correct 
Items 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
13 
15 
16 
Total 

Frequency 

5 
3 
11 
9 
4 
5 
5 
3 
6 
1 
1 
1 
2 
1 
57 

Percent 

8.8 
5.3 
19.3 
15.8 
7.0 
8.8 
8.8 
5.3 
10.5 
1.8 
1.8 
1.8 
3.5 
1.8 
100.0 

Valid Percent 

8.8 
5.3 
19.3 
15.8 
7.0 
8.8 
8.8 
5.3 
10.5 
1.8 
1.8 
1.8 
3.5 
1.8 
100.0 

Cumulative Percent 

8.8 
14.0 
33.3 
49.1 
56.1 
64.9 
73.7 
78.9 
89.5 
91.2 
93.0 
94.7 
98.2 
100.0 
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Table 13. Post-test Item Analysis 

Number of Correct 
Items 
2 
3 
4 
5 
6 
7 
8 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
Total 

Frequency 

6 
2 
6 
3 
5 
4 
3 
3 
2 
1 
3 
2 
5 
3 
3 
3 
2 
1 
57 

Percent 

10.5 
3.5 
10.5 
5.3 
8.8 
7.0 
5.3 
5.3 
3.5 
1.8 
5.3 
3.5 
8.8 
5.3 
5.3 
5.3 
3.5 
1.8 
100.0 

Valid 
Percent 
10.5 
3.5 
10.5 
5.3 
8.8 
7.0 
5.3 
5.3 
3.5 
1.8 
5.3 
3.5 
8.8 
5.3 
5.3 
5.3 
3.5 
1.8 
100.0 

Cumulative 
Percent 
10.5 
14.0 
24.6 
29.8 
38.6 
45.6 
50.9 
56.1 
59.6 
61.4 
66.7 
70.2 
78.9 
84.2 
89.5 
94.7 
98.2 
100.0 
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Elementary School # 049584 
Somewhere, TX 

Student Status Report - Mathematics 

Student: JohnDoe 
Grade: 04 
Teacher: A. Smith 
Instractional Interval: 8/28 - 9/15 

ID: 12345 Date: 9/15/00 
Page: 1 
Group: 1 

Lesson # 

03EM0901 

03EM0402 

03EM0403 

03EM0901 

Lesson Title 

Multiplying with 0-5 
As a Factor 
Multiplying with 6-7 
As a Factor 
Multiplying with 8-9 
As a Factor 
Multiplying Without 
Regrouping 

Lesson 
Percent 
Correct 
91 

81 

83 

59 

Minutes to 
Complete 

29 

34 

31 

22 

Date Completed 

8/30/00 

8/31/00 

9/3/00 

9/4/00 
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Table 14. MANOVA Table 

Source 

Difference 

Corrected 
Total 

Dependent 
Variable 
Percent 
Correct 
Lessons 
Completed 
Total Lesson 
Time 
Percent 
Correct 
Lessons 
Completed 
Total Lesson 
Time 

Type in Sum 
of Squares 
1967.825 

282.178 

23216.425 

6309.831 

1189.579 

77275.719 

df 

17 

17 

17 

56 

56 

56 

Mean Square 

115.754 

16.599 

1365.672 

F 

1.040 

.713 

.985 

Sig. 

.441 

.771 

.493 

Tests of Between-Subjects Effects 
a R Squared = .312 (Adjusted R Squared = .012) 
b R Squared = .237 (Adjusted R Squared = -.095) 
c R Squared = .300 (Adjusted R Squared = -.005) 
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