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ABSTRACT

The purpose of this project was to develop a computer- 
based software program that will motivate at-risk students 

(including Learning Handicapped, English Language 

Learners/English as a Second Language Learners) to pursue 
through the program the goal of mastering the more 
difficult products within the one hundred multiplication 
facts (6's, 7's, 8's and 9's). This was accomplished by 
developing a software program that incorporates cognitive 
strategies appropriate to individual learning styles and 
strengths. By using this software program, the intent was 
to provide students with opportunity to transfer the more 
difficult of the multiplication tables from their working 
(short-term) memory to their long term memory. They 
should, also, be capable of retrieval of these facts back 
to their working memories. The use of technology and this 
easily navigated stack will increase the students' 
motivation to learn these more difficult facts. The 
students should, also, experience the hands-on portion of 

technology that is encouraged by the California State 
mathematics framework.

This project characterizes the development of a 
computer-based instructional program that can be used in 
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conjunction with mathematics core curriculum as adopted by 
any given district within the state. It can be used as a 

remedial tool to ensure that students are empowered with 

the basic skills necessary to enable them to develop math 

skills and problem solving skills to their highest 

potential. Using instructional cards within the stack that 
can combine visual, auditory, motor and musical memory 
strategies, students learn and apply memorized 
multiplication facts. There are cards within the stack 

that provide guided practice. Other cards provide game
like activities for additional practice. The learned facts 
from these lessons and activities can later be transferred 
to lessons and activities provided through the California 
State and district approved mathematics core curriculum.
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CHAPTER ONE
Introduction

Highly developed and technological nations must seek 
ways to increase the proportion of the Nation's population 

to develop literacy (language arts and mathematics) to that 

population's highest potential. Technologically oriented 
nations are deeply concerned with the growing shortage of 
talent in our society. Developing and maintaining the 
population's talent in both these important areas is 
crucial to remaining on the cutting edge of the Information 
Age (Cannings & Finkel, 1993).

According to the California Mathematical Task Force 
Report, "mathematics standards should reflect a balance of 
basic skills, conceptual understanding . . ." The 
manipulation and memorization of the symbols involved in 
the mathematical process of committing the multiplication 
facts one to one hundred to memory falls under both "basic 
skills" and "conceptualization." This process of 
understanding and then memorizing the facts is complex. 
The public schools that are located in California, and 
elsewhere, have required this skill to the mastery level by 
all elementary school aged children for decades.
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Statement of the Problem

Traditional materials and methods are not working in 
teaching at-risk students to understand the process 

(repeated addition) and memorize the multiplication facts 
to mastery. Teachers focus almost exclusively on basic 
skill instruction and strategies to help at-risk students 

overcome their difficulties (Allington, 1988). The 

traditional strategies most often employed by teachers in 
assisting their students to the mastery level of 
memorization of the multiplication facts, according to 
Gaddes (1994), are the use of flash cards (visual memory), 

rehearsal (visual and auditory repetition), and audio, 
musical tape recordings (auditory/musical memory). These 
strategies operating in isolation do not work with at-risk 
students. Even the constructivists, who utilize 
manipulatives and hands-on experiences in their delivery 
are not guaranteeing that students achieve mastery learning 
of the multiplication facts. From my experiences as a 
resource specialist teacher over the past seventeen years 
in the California elementary schools, I have found that 

many of the above mentioned strategies have not been always 
been one hundred per cent effective in most fifth and sixth 

grade classrooms. In the elementary schools in which I 

have been teaching over the past seventeen years, I have 
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intermittently, informally surveyed regular fifth and sixth 
grade teachers. They have assessed students using a 

multiplication pretest of the one through ten 

multiplication facts. Generally, these teachers would 
refer to me anywhere from six to ten students from their 

classrooms who had not yet mastered the multiplication 
facts from six through nine.

As a Resource Specialist working at-risk students in 
grades first through high school, I have developed 
instructional strategies that work with these students. I 
have the advantage of working with these students in small 
groups (six to eight students). I have taught motor 
strategies (finger tricks) that have given students instant 
"built in" tools for arriving at the correct products for 
some of the more difficult of the multiplication facts 
presented in the six, seven eight and nine clusters. In 

addition, I have utilized enlarged flash cards that combine 
the two cognitive strategies of visual and auditory memory.

These flash cards present the multiplication facts in 
a simple cartoon format designed to enable visual memory of 
the targeted multiplication facts each cartoon is paired 

with a two to three line sentence story designed to enable 
auditory memory of the cartoon figures' and stories 

presented. I chunked the cartoon visuals into silly, but 
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meaningful groupings. The majority of the at-risk students 
in the groups presented with these strategies went on to 
pass the multiplication timed tests in their respective 

classrooms. The students further reported to this 
specialist that they continued to use many of the visual, 

auditory, motor and musical strategies to recall the 
multiplication facts while doing math problems assigned by 
their classroom teachers. It would appear that these 
strategies have been successful when presented by way of 
direct instruction.

It is my contention as a specialist that skill 
building may be done with the whole class, in small groups 
or individually with one-to-one teacher, aide or peer 
assistance. It can be done with conventional classroom 
tools and strategies and it can be done with computers, via 
technology. Computers can assist in the complex task of 
linking the above mentioned materials and strategies. 

Thus, technology can make the complex task of learning the 
multiplication facts to the mastery level a reality for the 
vast majority of the at-risk students (Scott, Kahlich & 
Barker, 1994). In fact, one of the earliest applications of 
computers in the area of math instruction was in the area 
of drill and practice.
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Need for the Project

Using instructional materials and methods that combine 
cognitive strategies (visual, auditory, motor) with 
strategies that tap into individual learning styles, 
multiple intelligences and learning strengths falls within 

the scope and capabilities of today's technology. 
Technology is daily becoming even more capable of engaging 
at-risk students and providing them with varied multi- 
sensory opportunities to interact with symbols of all 

varieties (Kozina & Cronninger, 1992) . In another study, 
Sinatra, Beaudry, Pizzo & Geilsert (1994) found that at- 

risk students responded positively to the use of technology 
incorporated with instructional strategies and methodology.

I believe that assistance for children in the high 
risk of failure category may come through computer-assisted 
instruction (CAI), not only because software is available, 
but because of the computer's interactive qualities that 
allow students to have more control of their own learning. 
Computers need to be increasingly thought of as tools. 
Computers can sometimes provide instruction when no 

satisfactory alternative is available (Hornbeck, 1990). 

Also, according to Hornbeck, computers provide the greatest 

improvement for the lowest achieving students. Computer 

based instruction allows the student opportunities of 
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interactivity (interactive learning). Gardner and Cochran 
(1993) give the definition of the term "interactivity" as 
"the user engaging in direct and continual two way 
communication with the computer, responding to questions 

and receiving feedback." The usefulness of the computer as 

an educational tool allows at-risk students to approach the 
learning task with a minimum of risk of failure. Also, the 
computer offers motivation, self- pacing and privacy 
(Scott, Kahlich & Barker, 1994). The computer can be non- 
judgmental with careful design of software. All students 

can be accepted where they are in their own development and 
guided toward the acquisition of the skills and concepts 
they need (Cannings & Finkel, 1993) with well-designed 

software applications. The computer can inform a student of 
success or failure without expressing by word or deed that 
the student is good or bad. With careful design embedded 
in software, the computer can individualize learning, 
permitting mastery at one's own pace. Again, in many 
instances, the student has far more autonomy than in other 
more traditional teacher directed settings. The computer 

can give prompt feedback. These qualities allow the student 
to feel more in charge. This is a missing quality in the 

lives of many students, especially of those who are at risk 
(Hornbeck, 1990).
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Project Overview
The purpose of this project is to develop a computer- 

based program to motivate at-risk students to learn to the 
mastery stage the more difficult of the multiplication 

facts from the (6's, 7's, 8's and 9's). This project has 
been accomplished by the development of instructional 

material presented on a group of cards, called a stack 
created on HyperStudio. It integrates cognitive strategies 
with multiple intelligence methodologies and learning style 
preferences. It provides opportunities for controlled 
practice by presenting cards in the stack that allow the 
student to print worksheets, complete them and present them 
to the teacher. Motivation is enhanced by the presentation 
of game-like cards to encourage student participation and 
continued practice. The intent is to provide at-risk 
students with a visual, auditory, motor and musical 
presentation of stimulating activities to assist them in 
learning to the mastery level the most difficult of the 
multiplication facts in the one to one hundred range. This 
project involves the design and development of computer 

based instructional material that can be used in 

conjunction with the core curriculum of any mathematics 
classroom.
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This program is different from other programs because 
of the uniqueness of its presentation of the facts. It 
utilizes visual, auditory, motor and musical memory 

strategy components interwoven with guided practice and 
game-like formats. Although motivation is a factor for all 
students in all subject areas, it is especially important 
for those who struggle and fail to learn by traditional 
classroom materials and methods. Because of earlier 
learning experiences, many of these students who have been 
unsuccessful, feel they cannot learn. They often lack the 

motivation to persist in the complex task of committing to 
memory the more difficult of the multiplication facts 
(Gentile & McMillan, 1990).
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CHAPTER TWO

Review of Related Literature
This chapter reviews the following questions. Who are 

at-risk students? What are the characteristics of at-risk 
students? What are the variables involved in mastery 
learning? How do students learn? What is the role and 

impact of technology in helping at-risk students? Through 
a thorough investigation of the above-mentioned questions, 
other questions were uncovered and discussed. What is the 
most recent brain research telling us about effective 
cognitive strategies? How does the theory of multiple 
intelligences relate to individual differences in learners?
How do theories of individual learning styles and 

preferences impact on educators' decisions about 
instructional effective strategies and materials? 

Ultimately, how do all of these variables interact to have 
an impact on the project that I have developed?

At-Risk Students
Within any set of classroom walls there will be 

students who struggle to master the skills and concepts 

presented through the curriculum. These students who are 

experiencing difficulties are often lumped together and 

given the label of "at-risk." Individual differences in 

learners is a given. The definitions for the term at-risk 
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vary widely. While there are some things in common in the 
various definitions, the specifics depend on who supplies 
the definitions (Colby, 1995) .

Researchers tell us that at-risk students come from 
every level of society (Gentile & McMillan, 1991) and that 

most definitions of at-risk students focus on the students' 
deficits (Dutweiler, 1992). The students in any given 
California public school would fall along a continuum 

ranging from "little capability" through "exceptional 
capability." At-risk students also could fall anywhere 
along the continuum depending on the factors impacting 
those students. Students who are labeled at-risk 
undoubtedly constitute a diverse group. The following 
discussion by Fox elaborates on this diversity.
In fact, Fox (1990) states:

The study of children at-risk is a study of 
paradoxes. These children are of average 
intelligence . . . They and their parents 
have high aspirations for their success in 
school. Yet, these children fall behind early 
and fail to catch up. They participate in their 
own communities, but are often disengaged from 
the culture of the school (p.70).

These students may include young people whose cultural 

heritage is not consistent with the sociocultural context 

of the mainstream schooling (Bryson & Scardamalia,1991). 

Some of these students have been given additional labels 
such as "learning handicapped" (L.H.). Others are labeled 
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with adherence to language acquisition criteria as "English 

Language Learners" (ELL).

At-risk students are sometimes products of turbulent 
home environments. Home environments that may include 
physical and/or psychological abuse by parents or other 
caregivers, histories of alcohol and/or drug dependence, 
relatives that have had traumatic or failing experiences in 

schools. Additionally, many at-risk students are caught in 
the dilemma of the economically demanding society of the 
twentieth century. Economic conditions often dictate the 
work schedules of both parents and often the older siblings 
as well. Many at-risk students are "latch key" children 
with little or no supervision and/or guidance in their 

lives. Sometimes two to three families share a single 
family dwelling for economic reasons. These conditions are 
often unsafe and not conducive to successful educational 
experiences for the children.

Researchers are not the only group concerned with at- 
risk students. Classroom teachers play an important role 

in determining that certain students are at-risk. "Teacher 

judgments are almost always required either to identify or 
confirm the designation of students as at-risk" (Payne & 
Payne, 1991). In fact, Assembly Bill 972 included was a 
bill designed to study (1986-1988) the effectiveness of a 
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program that featured early identification of at-risk 

students. A legislative report examined multiple 
indicators, including both commercial screening tests and 

teacher judgments. One of the objectives of the report was 
to examine the effectiveness of pilot testing in correctly 
identifying at-risk students. This study revealed that 

while no single indicator was effective, teacher judgment 
came closest. In view of the greater effectiveness and 
relatively low cost of teacher judgment as an indicator of 
later school problems, the Department of Education 
recommended further developmental work to increase the 
effectiveness of teachers as an important means of 
correctly identifying at-risk students (California 

Department of Education Publication, 1994). Thus, we have 
seen the development and implementation of the Student 
Study Teams in our California schools over the past decade.

Parents and other caregivers as well as teachers are 
concerned with early identification of some of the 
behaviors that indicate a child is at-risk. They are 

concerned about the long-range consequences of such 

behaviors. Parents are sometimes the best resource for 
describing techniques and interventions that will be 
successful in working with the at-risk student. They often 
have valuable insights as they have been dealing with this 
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child for many years (Canter, 1991). According to Berger 
(1981) in Parents as Partners in Education, "Parents are 

the one continuous force in the education of their children 
from birth to adulthood." It is important to nurture the 

school and home connection in order to assure a child's 
learning success and maintain school's accomplishments 
(Croft, 1979). Parents are becoming increasingly involved 

in the Student Study Team process that identifies and 

intervenes for the at-risk students in our California 
public schools.

According to a 1994 California Department of Education 
Publication called "I Can Learn," there are mainly two 
types of impressions a teacher gains from observing at- 

risk students who are having difficulties in class.
They are having difficulties:

(1) receiving instruction (auditory processing), and
(2) expressing what he or she knows, or has learned as 
a result of the instruction (expressive language). 
Often the teachers notice that students are not 
retaining information once learned (memory), and not 

transferring the information to tasks assigned as 
well.
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According to the previously mentioned 1994 California 
Department of Education publication, the characteristic 

behaviors that these teachers observe are:
1. The at-risk student is frustrated and/or anxious 

and is academically struggling. As a result, these 
students may be observed to act out, daydream, be 
unmotivated not to be trying or inattentive; these 
students may appear to be lazy or unhappy; they may 
seem to have a low self-esteem.

2. The student seems to possess adequate intelligence 
but continually performs below expectations.

3. The at-risk student shows a mysterious variance in 
performance and knowledge retention and seems to 
have unexplainable gaps in skills.

4. This student often finds organization and time 
management skills impossible.

5. The at-risk student may have difficulties with task 
completion both with class and homework.

6. He or she often appears to be overwhelmed with the 
quantity of information presented in visual, oral 
and/or written form.

7. The at-risk student may have difficulty engaging 
in tasks that require two or more simultaneous 
activities or multi-step processes.

8. Additionally, their response time to directives 
appear to be inappropriate; that is, either too 
rapid (impulsive) or too slow.

Dutweiler (1992) explains that most definitions of 
at-riskness ignore the relationship between the school and 
the student and changes that could be made within the 
educational system. Yet, with the best intentions, schools 

can foster conditions that guarantee a certain proportion 

of these students will find schooling so inhospitable they 
will leave. Our basic tasks as educators are to find and 
implement methodology and strategies that will "take 
individual differences into consideration, but will do so 
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in such a way as to promote the fullest development of the 
individual" (Bloom, 1968). This involves examining all 

that is expected of the students by teachers, parents and 
institutions.

Variables in Mastery Learning

Over the past fifty plus years our schools have 
proceeded on the assumption that there is a standard 
classroom situation that works for all students. This 

assumption appears to have regained popularity in the 
nineties, as emphasis is placed again on standardized 
curriculum, national standards and accountability. The 
search for just the right standards, instructional methods, 
materials, curriculum and teachers has been relentless.

As we approach the new millennium in our 
increasingly culturally diverse society, educators 
must start with a very different assumption: 
individual students may need very different types and 
qualities of instruction to achieve mastery. For 
centuries educators of eminence have recognized this 
assumption (Benjamin Bloom, 1968). Yet, Even in an 

educational textbook Foundations of Education by 
Ornstein/Levine published in 1993, "mastery learning" 
or "Learning for Mastery"(LEM) is a widely used 
approach that was originally associated with John B.
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Carroll (1963) and later (1968) with Benjamin Bloom. 

It is still used widely in public schools (Ornstein, 
1994, p. 547) . The Mastery Learning Model operates 
under the assumption that despite individual 
differences in learners if students are normally 
distributed by ability or aptitude and are provided 

with adequate instruction, materials and time matched 

to their individual characteristics ninety per cent 
will achieve mastery of a given subject (Carroll, 
1963). Carroll also contends that if a student does 
not spend enough time to learn a task, he or she will 
not master it. If the above mentioned research based 
and time-tested assumptions are true, then the key 

variables and optimum learning conditions can be 
identified.
These key conditions appear to be: student 

characteristics: (aptitude, learning style or preference, 
perseverance/time on task); and teacher controlled 
variables (quality of instruction, knowledge of curriculum, 

concept or skill, specific objectives, task analysis, and 

time allowed for learning evaluation).

Student Characteristics
Starting with the student characteristics, a study by 

Benjamin Bloom (1968) of aptitude distribution relative to 
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student performance shows that there is a continuum of 

abilities. At the top of the aptitude distribution
(1 percent to 5 percent) there are some students who have 
special talent or ability for a subject or skill. Whether 

this is a result of inborn ability or the effect of 

previous training (nature vs. nurture) is not clear. At 

the other extreme of the aptitude distribution, these are 
students with special disabilities for a particular subject 
or skill. Again, it is believed that these contribute less 
then 5 percent of the distribution (Bloom, 1968). Bloom, 
who is well known for his "taxonomy" contends that:

Ninety percent of public school students can 
learn . . . although slower students require 
a longer period of time to learn ... if their 
initial level of knowledge is correctly diagnosed and 
if they are taught with appropriate methods and 
materials in a sequential manner(Ornstein/Levine, 1994 
p. 548) .

From a socio-cultural perspective on learning
detailed in Vygotsky's Mind in Society (1978)it is suggested 
that tasks that a child is expected to learn be presented 
within his or her "zone of proximal development" or "tasks 

that the child can perform only with assistance." According 
to Vygotsky:

There are individual differences in widths of 
Students' zones with more capable students having wider 
Zones than do less capable students. That is, to 
perform tasks similar to tasks they have already 
mastered, more capable students require less prompting 
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then do less capable students.
Students should not be viewed as able or unable to 

learn, but should be viewed in terms of the amount of support 
individual students may require to learn a given concept or 
skill(Pressley, 1964). In other words, it is possible to 
teach to mastery the more difficult of the multiplication 
facts presented in this project providing that these 
variables of additional time and support are taken into 
account in the design of the project.

Next an exploration of student characteristics and a 
discussion of learning style/preferences is in order. 
Individuals have preferred ways of learning and interacting 
with the environments. Various educational theorists have 
acknowledged preferred ways, or styles, of learning for 
many decades. As early as 1912 Maria Montessori, an 
internationally known Italian scholar, was convinced that 
the "teacher must consider the child completely . . ."

Montessori serves as a reminder that successful educational 
pedagogical practices have for decades made use of tactile 
and visual- motor activities. These activities have been 
recognized in many developmental theories (Gaddes, 1991). 
Likewise, Piaget (1956) drew attention to integrative 

perceptual and conceptual processes in cognition. He 
theorized the child from seven to eleven years of age was 
in the concrete operational stage. In this stage they need 
to manipulate objects in their environment and experience 
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the objects with as many of their senses as possible to 
successfully learn concepts such as conservation.

More recently, modern research in brain function sheds 
light on how the brain integrates visual, auditory and 
motor pathways throughout the brain. Recent research in 
neurosciences shows that the human brain has within it a 

wide array of ways to process experience (Samples,1987).
Learning modalities, which are dominantly 

biological, are based in part on sensory input and 
specific design features of the brain. Each person 
develops preferences among sensory modes favored for 
learning. For example, a student with visual-spatial 
preferences will tend to rely on sight as a favored 
sense for accessing information and experience. 
Students with an auditory preference will tend to 
focus on hearing and the patterning of sound. 
Kinesthetic students will seek out learning that 
focuses on touch, movement and full body participation 
(Samples, 1994, p.15).

All of this research, also, has profound educational 
implications for the nature of learning and attention, 
memory and motivation to learn. A patterned intentional 
diversity in instruction creates an educational environment 
that provides both a cognitive and affective base for 
learning (Samples, 1994). We can now let the knowledge of 

brain structure direct us in finding effective remediation 
(Gaddes, 1994) .

Another way of looking at the assumption that
individuals have preferred ways of learning is through the 
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work of Keith Golay in Learning Patterns & Temperament 
Styles (1982) . This educator explains that all human 
behavior is purposive. As time passes the personality 
becomes more complex. The personality gives direction to 

the growth, learning and development of the individual 

throughout life (Golay, 1982). Golay based much of his 
work on Kiersey's work in Please Understand Me(1978). 
Keirsey identifies four basic personality or temperament 
styles. Each type displays patterns of thinking and 
desiring underlying and giving rise to behaviors that are 
constant. According to Keirsey, the four basic temperament 
styles are: Dionysian Temperament (core value - freedom), 
Epimethean Temperament (core value - duty), Promethean 

Temperament (core value - competence) and Apollonian 
Temperament (core value -discovery of self). It is 
important for educators to consider personality type in 
planning for instruction. The importance of understanding 
and valuing differing temperaments is in the theory that 

each of these different temperament styles has an 
accompanying different learning style or preference. For 

example, an instructor can best reach the Dionysian student 
with projects (construction/operation), contests, games, 
dialogue and by offering choice or variety in their 
classroom environments. The Epimethean student can best be 
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reached in a very structured and predicable classroom 
environment that focuses on lecture, demonstration, drill, 

homework, questions/answers, and tests. The Promethean 

student thrives on lecture, composition, designing, 
creating and projects. The Apollonian student, on the 

other hand, works best when the instructional setting 
allows for personal interaction, drama, discussions and 
dialogue and the democratic process. An instructor that 
has a variety of strategies is more likely to help more of 
his students achieve mastery of a concept or skill (Golay, 
1982).

Howard Gardner, in his book Frames of Mind (1983), in 
an effort to broaden the scope of human potential beyond 
the I.Q. score, brought forth theories about learning 
styles or preferences and referred to them as "multiple 
intelligences." He described the broad range of abilities 
that human beings possess and defined seven categories or 
intelligences. The seven categories are: linguistic 
learner, logical-mathematical learner, bodily-kinesthetic 

learner, spatial learner, musical learner, inter and intra

personal learners. Proponents of the multiple intelligence 
theory believe that each child possesses all seven of the 
intelligence. The child's preference to use some of these 
intelligences over others is viewed by some learning 
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theorists as being the child's learning strength. Thus, 

Gardner, too, recognized and appreciated the variety of 

ways that instructors could best assist a larger number of 
students.

Another factor under student characteristics that 
affects mastery learning, is that of motivation. For the 

scope of this project, it is important to recognize that 
because the at-risk learner will be asked to master skills 
that have, in the past, been difficult for him or her, the 
student will need to be motivated. Carroll (1963) defines 
"perseverance" as the time the learner is willing to spend 

learning. This is, also, sometimes, referred to as 
"motivation". While efforts are being made to increase the 

amount of perseverance in students or to "motivate" them, 
it is likely that control of the instruction and learning 
materials may be the most effective way of helping students 
achieve mastery. It has been shown that frequency of 

reward and evidence of success in learning will increase 
students' perseverance in a given learning situation.
There is a growing consensus among motivation theorists and 

researchers that praise and reinforcing students for 
progress will result in a greater commitment to learning 
and achievement (Pressley, 1996). Other specific research 

find that at-risk students are threatened by academic tasks 
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and a reward, or a promise of a reward deflects their 
attention from the fear and anxiety they feel when asked to 
complete a specific task that propels them to act and 
approach learning. Many at-risk students lack purpose or 

the desire to excel. Strong positive verbal (print or 
graphic) interaction in the form of praise and 

encouragement may be more effective than tangible rewards 
with some of these students. The remedial procedure 
attempted in this project is a "success model" of learning 
which implies that a desire to learn must precede learning 
(Gaddes, 1994). Praise and reward are built into the 

project to encourage the students' perseverance.
Teacher Controlled Variables

In designing this project it has been important to 
keep sound educational practices in focus and to 
incorporate them into the design.

According to Bloom (1974), it is highly probable that 
more effective learning conditions, or quality of 
instruction, can reduce the amount of time required to 
learn a subject or skill to mastery level. In the day to 

day classroom environment, the students' abilities and 
characteristics interact with the instructors' abilities, 
training, style and characteristics. Because of this 

assumption, it becomes necessary to examine some of the
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teacher-controlled variables in learning. For example, the 
greatest payoff for a teacher in dealing with students 
varying abilities to understand instruction is likely to 

come from the teacher's creativity in modifications in the 
instruction in order to meet the needs of individual 
students. Given proper training and various aids, teachers 
can find ways of modifying their instruction to fit the 
needs of their students. Varying types of materials 
(textbooks, workbooks, audio-visual methods and academic 
games are just a few), serves as a means of helping 
individual students at selected points in the learning 
process. These are examples of attempts to improve quality 
of instruction in relation to the ability of. each student 
to understand instruction (Bloom, 1968). Most important, 
the knowledge of the great variety of instruction materials 
and strategies should help both teachers and students to 
overcome "feelings of defeatism and passivity " about 
learning (Bloom, 1978, p.27).

According to the 1994 California Department of 
Education Publication, I Can Learn, some of the general 
strategies for facilitating instruction delivery are:

1. The teacher must have a thorough knowledge of the 

curriculum, concept or skill that he or she is 
teaching.
2. The teacher must complete a task analysis of the 

skills needed to learn the new concept or skill.
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3. The teacher must present each concept or skill 
singularly and sequentially.

4. The teacher must assess often to determine the 
students' mastery (this will pinpoint any breakdown 
in comprehension or mastery).

5. The teacher must relate new concepts to the student 
background, experience and interest.

6. The teacher must clarify intended outcomes to the 
students.

7. The teacher must review frequently and integrate 
new material with previously presented concepts and 
facilitate transfer.

8. The teacher must use simultaneous, multisensory 
instructional strategies that combine visual, 
auditory and kinesthetic presentations.

9. The teacher must use graphic displays to help 
students organize newly presented concepts or 
skills.

10. The teacher must allow sufficient time and 
rehearsal.

11. The teacher must use computer technology to 
individualize instruction, create individual 
material, to provide multisensory instruction and 
to increase student motivation.

How Students Learn
Teachers cannot simply wish or hope that their 

students will learn. In addition to having a wide arsenal 
of learning strategies at their disposal, teachers should 
know how the learning process works and they should know 
the role that cognitive skills play in the process. If the 
student is having difficulty in retaining the concept or 

skill, the teacher should be able to access various 
research based principles and/or strategies that would be 

appropriate for the task required. For example, Maria 

Almendarez Barron in "Surprising Truths: The Implications 
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APPENDIX A: SAMPLE OF FORMATIVE EVALUATION SURVEY

Formative Evaluation Survey

*,!> kJ* kJ* *Z* *1* *!* kJ* kJ^ kJ* k£* k!* *J* J* kJ* *1* «!• *1* *1* kJ* *t* k!* kJ* kJ* k1* k!* *1* kJ* J* kJ* >J* >£• «j* *J> k1* kJ* *1* kJ* k^ kJ* •!* •!* «J* kJ* kJ* «!• •!# *t* k£» kJ* 41**^» *j» <j» Jj« *j» *j* *y* *|* *j* *p» *j» <j>» *j* <j* *y» <p» *jk *j* *j* #]> ^y» <jk *p *j> *jk *p» ij* jy* *y» *p sjs rj* *j>

Please evaluate this HyperStudio Stack for “Instructional Quality.”
(SA = Strongly Agree; A = Agree; D = Disagree; SD = Strongly Disagree and 

NA = Not Applicable)
*Jc sjs <|c sjc *|* *$* *|* *j* *£c *£* <J* *|c sjs sjs jj* jj* jjj jj* *£* jj* *jj *jj *j* *j* jjg

1. Useful in a school-based, instructional setting.

2. Approach is appropriate for intended student population.

3. Learning objectives are stated and well defined.

SA A D SD NA

SA A D SD NA

SA A D SD NA

4. Allows ample time for progress in one class period (30-40 minutes).

5. Learner can alter or control program sequence and pace.

6. Saves time when compared to other means of lesson presentation.

7. Multiple levels of instruction are available.

8. Stack provides opportunity for controlled practice.

9. Content is accurate, motivating and free of bias or stereotyping.

10. The Stack was easy to navigate.

SA A D SD NA

SA A D SD NA

SA A D SD NA

SA A D SD NA

SA A D SD NA

SA A D SD NA

SA A D SD NA

Suggestions for improvement to the stack:
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