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ABSTRACT

Diebra A. Wimer, A Study of Personalized Systemns of Tnstruction for the
Communily College Student in Developmental Mathematics, 1997, J. Sooy,
Mathematics Education

The purpose of this study was to determine if the Urban Challenge
Grant program, a modified "Personalized System of Instruction”(P5T) was
more effective and efficient than the traditional lecture tethod of instruction
for community college students testing into the lowest level of
developrmental mathematics. Students were separated into an experimental
group (Urban Challenge Grant program) and a control mroup (raditional
lecture method). Fach group was given a New Jersey College Basic Skills
Placement Test (NJCBSPT) pre-test. The experimental group, after one
semnester of instruction, was given the post-NJCBSFT. Tre control group
students were given the post-NJCBSPT after 2 semesters of instruction.

It was hypothesized that students laught using a 'S mode of
tnstruction, would be able {0 advance more quickly and efficiently if each
student was allowed to concentrate on his/her own deficiencies. Unlike the
traditional lecture method, a student’s pace would not be determined by the
instructor.

An analysis of ¢ tests performed on the data suggested that while both
the centrol group and the experimental group had significant mathematical

skill gain, the control group’s scores showed a signiticanily higher skill gain



than that of the experimental group. One semester of PSI was not as effective

as two semesters of the traditional lecture mode of instructHon.



MINI-ABSTRACT

Debra A. Wimer, A Study of Personalized Systems of Instruction for the
Community College Student in Developmental Mathematics, 1297, J. Sooy,
Mathematics Education

The purpose of this study was to determine if the Urban Challenge
Grant program, a "Personalized System of Instruction{PaI), was maore
effective and efficient than the traditional lecture method of instruction for
community college students testing into the lowest level of developmental
mathernatics. While both the control group and the experimental group, had

significant mathematical skill gain, the control group's scores showed a

significantly higher skill gain than the experimental group,
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CHAFPTER 1

Introduction to the Study

Introduction
This chapter describes the background, the statemnent of the problem

and the potential value of the study. It explaing what prompted the study and
lays the foundation to conduct the study. There are various limitations and
terms that may b2 unfamiliar to the reader which will alsn be explained in

this chapter, thereby providing an overview and foundation for the reader of
this paper.

Background
The resesrcher has been involved n community college

developmental and remedial mathematics for 13 years at Atlantic
Community College, first working as a tutor and for the last 7 years, teaching
mathematics peu'tfﬁme. For the puIposes of this study, the researcher has
been involved in an innovative project through which the use of computer
assessment, Individual Education Plans (IEPs) and Computer Assisted
Instruction {CAT) allow the students to progress at their own pace. Cne of the
most important aspects of the program is to help the students to identify goals
and to help them to attain a path to achieve those goals.

Mast of the students involved in this program are first genevation
students (their parents never went to college), returning to school for a
second chance at gaining an education. Counseling is an intepral part of the
program because the problems of many of these students go far beyond
information acquisition. These problems mnclude developing good study
skills and overcoming learning problems, even in the face of difficult life
styles, personal problems; and unclear, undefined, possibly unatiainable goals,

The Urban Challenge Grant, awarded to Atlantic Community Coliege in

the Summer of 1996 for a pericd of one academic year, provided a means of



addressing these problems, by combining today's techology with sound
pedagogical principles.

Literature and research on the subject of technologically-driven,
individualized ingtruction becomes outdated as quickly as the technology on
which it is based. With new technological programs and systems being
mtroduced in the market everday, it is necessary to determine how to make
choices and how to keep up? Unless technology is based on sound
pedagogical principles, it will remain the unintegrated, supplemental
solution that it 1s for many educational systems today.

In a discussion on the advantages and disadvantages of PSI
(Personalized Systems of Instruction), the following was written, by a
researcher studying Keller's Personalized System of Instruction (Ryan, 1974):

FPeople involved in the frustrating job of
teaching are always looking for something that works.
There is a danger that people not as knowledgeable
about behavior theory principles as they should be will
adopt the method wholesale and proceed to
implement the technique's prescription regardless of
the situational appropriateness. The eventual result is
another heavy-handed, mechanical-educational

practice that relentlessly satisfies its own needs rather
than those of the students.

Twenty years later, we're still struggling with these same problems and
ideas. Technology has not provided us with a miraculous cureall, but it has
provided us with the means of assessing students’ deficiencies and delivering
information in a variety of modes; some quite different from traditional
lecturing.

It is the purpose of this paper to explore some of the literature and
research on PSI and modified PSI systems and to compare and contrast this

information with the results of the Urban Challenge Grant project.



Statement of the Probleimn

It was the purpose of this study to determine if the Urban Challenge
Grant was effective in reducing the long series of developmental
mathematics classes required of students testing into the lowest level

mathematics course, duri.ng the Fall 199¢& semester.

significange of the Problem
The significance of this problem is two-fold. The program addresses

the issues of the low retention rates of high risk students and the high cost of
financial aid for these students. Under the current lecture-based system, #
will take at least 4 semesters (2 academic years) for these students to complete
their developmental mathematics courses. [f the Urban Challenge Grant and
programs like it can effectively reduce the time and number of courses that
students have to take by concentrating on each student's specific deficiencies,
it will provide institutions with an effective and more efficient means of

directly helping and also retaining these students.

Lirnitations of the Stud}r

The study is limited to develnpmental students, who test into
DEVMI0T at Atlantic Community College, a community college located in
Southern New Jersey.

Due to time limitations, this study includes only dzta from the first
semegter of this year-long pilot project. The first gemester of the program
concluded December 1996, Also, when studying difterent methods of
instruction, the validity of the data would have been stronger i the same

instructor had taught both the experimental and control groups.



Assumption
The New Jergey Collese Basic Skills Placement Test (NJCBSPT) and the

Test of Adult Basic Education (TABE) are appropriate messures of a student's

mathematical basic skills competency.

Definition of terms

CAY - Computer Assisted Instruction
TEF - Individual Education Plan

NICBSPT - New Jersey College Basic Skills Placement Test
P&l - Personalized System of Instruction

Urlran Cha]lenge Grant - state-funded grant program

Frocedures
An experimental study will be preformed, using the pre and posl tesis
of students in the control group (the traditional, group lecture mode of
learning) and the experimental group (students enrolled in the Urban
Challenge Grant Prnject]. Tests will be done to determine goal achidevemant,
based on the post-test scores of the NJCBSPT.






CITAPTER 2
Review of Related Literature and Research

Introduction

This chapter will explore background literahare, current literature and
research reiated to Personalized Svstems of Instuction, so that the reader
might understand the issues surrounding this project. Other programs using
individualized methodologies will be compared and contrasted with the
Urpan Challenge Grant program implemented for the first time ai Atlantic

chmmurljty Cn]lege in Tall 1996.

PSI: Personalized Systermof Instructon,

One of the classic selft-paced programs, "persohalized system of instruction”

(F5I) developed by Fred Keller in the late 60's, involved £ steps:

1. Determine material to be covered
2. Divide into self-contained segments

. Create Bvaluation methods

L2

4, Allow students to move from segment to segment at their own pace
{Heargenhan, 1993).

With the advent of computers, in the 80's, syaferns of ingtruction are
now available, pre-packaged to perform these tasks and cthers. "How

effective ihese systems have been” and "what level and tvpes of human



intervention are necessary for success', are some of the questions addressed

hete.

PST as a Method of Tnatruction

Most literature discussions about PSI begin by comparing P31 to other
methods of instruction and discuss its effectiveness. Miller (1991) breaks
methods of instruction down into 3 main categories: discussion, Iechure and
PS1. It is important for teaching professionals to understand the pros and
cons af each method, if instructors are to use PSI and the other methods
effectively.

Small group discussion and small group problem-solving are often
part of PSI programs. According to Miller (1991), the advantages of discussion
include development of critical thinking skills, reasoning, promoting equality
and respect for other ways of thinking and other points of view. These are
advantages that computer programs normally do not and perhaps are not able
to address. The disadvantages of small group work are that it is time-
consuming and can be easily viewed as "playtime”. Tn order to avoid this,
instructors should have clearly stated outcomes for small group discussions.

Probably the oldest and most widely used method of instruction is
lecturing  The greatest advantage of the lecture, s the amount of Information
which can be covered in a short amount of time and imparted to a large
group of people at one time. Other advantages for the instructor include that

it is usually a more sipple preparation and it 1s "easier fo control the flow



and direction of the class." The greatest disadvantages of the lecture method
tend to be lower retention rate of material and keeping up with the pace of
the class (Miller, 1991).

There is an undeniable motivational factor often present in lectures,
that is not found with computer and video technology. If students could
learn on their own from video and computer courses, they are oul there and
available, why don't more students use them and save themselves time and
MONEey, rather than t.alr:ing remedial / developmental Colltaes?

Most sources suggest that P5I is ane of the most effective methods of
instruction. This is especially true of the " 'Keller Plan,' (named after its
founder, who developed the unconventional method in 1968; alao known as
Personalized System of Instruction)” {Miller, 1991, p. 8). Students, enrolled
in PS5l sessions, scared at least ars high on final examinations and usuaily
higher than students envolled in lecture sessions.

According to Miller (1991), the following, are factors which could effect
the appearance of success of PSI programs: 1) whether students are self-
solected or instructor-selected, 2} grades in P51 can reflect, learm'ng loss
material or spending move time on task, 3) "typical PSE formats have clearly
stressed specified testing objectives and repeated testing for mastery.”

Tn an ardcle on the success aof eemputerized mathsmatics courses,
Deloughry (1996) explains that compuferized software has allowed
mathematics classes at California Polytechnic State University, to grow from

35 to 55, because now that the instructors don't spend most of their time



lecturing, they can spend more time with each student The department
chairiman of California Polytechnic, "... stops short of endorsing larger clagses
or of suggesting that the software can be used without an instructor.” An
experimental clase run without an instructor failed as students’ grades
dropped and many students drapped out aned did not complete the lessons.
The teacher's role changes drastically when moving from lecturing to PSI and
according to Keller, the instructor becomes more of a information facilitator
or manager (Hergenhan, 1991, p. A2R).

"Mathematics has been considered to be an ideal subject for
individualized instruction as it is a hierarchically ordered field in which
concepis generally budld on the foundation provided by prior concepts.”
(Miller, 1991). Individualized instruction emphasizes self-pacing, skill
mastery and can include alternative lesson presentations {i.e. video, audic or
small group} to appeal to different learming siyles (p. o).

Most inclividualized Instruction programs have learning style and /or
study skills assessments. 5ince there are alternative metheds of learning the
sarce oaterial, these assessments help the instructor to determine which
technology to assign in an Individual Education Plan (TEP), based on the

stiudent's preferved learning sivle on his current level of study skills,

Related Research

As the information age explodes around us and more information



becomes finger-tip accessible through the internet, with computers being
programmed to do more and more tasks for us, the face of learning and
education has begun to change and will continue to. Part of this change will
involve the ability to individually assess students’ educational deficiencies,
address those deficiencies and continuously retest to see that the deficiencies
have been corrected. Large compulerized systems have been developed to
perform these tasks. These systems also include management components
which track the students and move them from level to level as they satisfy
the specified mastery scores.

The Compuler Pilot Program was a project that examined 15 integrated
learning svstems (TL5) with the poal of influencing the attitudes, attendance
a1l performance of students who were at-risk of academiz failure in New
York City high schools. Bvaluatots of the program said, "We were
particularly impressed by how often and how emphatically students told us
they thought the best thing about using computers was that it gave them
more conirol over their own learning” (Swan, 1993, p- 31

The researck done on this project concerned student-teacher
mteraction. In conclusion, Swan and Mitrani (1993) write, "...we believe that
a parinership is developing ameng the computer, the teacher, and the student
I computer-based classrooms.” They don't see computers as replacing
teachers. "In such classrooms, the computer takes care of asaessment,
management, and the delivery of content materials. The teacher is

responsible for gulding stadent learning and meeting complex individual or



pedagogical needs. The student is responsible for his or her own learning”
(p- 11).

In researching the background on previous studies done, the study that
most closely resembled the Atlantic Comnunity College's Urban Challenge
Grant, was a project done by Cumberland Campus of Nova Scotia
Community College during a literacy project. The similarities between the
two programs include the setting, the educational level of the students and
the computerized system that was used. The most apparent ditference
between the two studies, are the goals of the programs. While the literacy
project was industry and community-based, the goal of the Urban Challenge
Grant students was {o complete the first level of developmental courses at
Atlantic Community College and retest into a higher level course at the end
of the program (Moore, 1993).

The Integrated Learning Systemn that both projects used is Josten's
{Invest) program. The reasons that Nova Scotia Commurity College give for
choosing this system, is that, "Many computer programs identify with and
deliver to the kinaesthetic and visual leamner, but few deliver to the auditory
learner. The Jostens program was selected because if would identify with all
of the learning styles including auditory learners.” Omne of the goals of the
eleven-week project was to compare the gains made by students using the
Josten's program and the gains made by students in the traditional classroom
setting (Moore, 1993, p. 4).

An Attitudes to Learning Survey was administered to measure student

10



attitudes abaut themselves, leaming and computer-based instruction.  Also,
two standardized measures of achievement, the Canadian Adult Ability Test
(Level ) CAAT and the Test of Adult Basic Education {Level D) TABE were
administered, Uging the Josten's system, "students were retrieving lessons
and working in twelve different apeas" {Moore, 1993, p. 41
"Standardized testing revealed that positive gaina were made in all
areas of reading and math" (p. 4). In agreement with mush of the other
Eterature on this subject, the most significant pains were made in math. The
gains were greater than those of traditional teaching. Moore (1993) states that
"gains for more than one and one half years were realized in an eleven waek
period” (p. 4).
Some highlights of the program are:
1. Attendance remain high at 93%,
2. 73% of the students thought that the Pilot Project shouid be longer than
11 weelks,
3. B0% felt that they were more highly motivated learners as a result of the
program,
4, 73% felt that they were both better and more confident learners,
5. 66% felt the computer program was better than regular classroom learning,
6. 80% indicated that there should have been more time spent with the
instructer (Mooze, 1993, p.6).
The major advantage of working with systems of this type is that the

programs allow "the Instructor to pinpoint arveas of relative weakness, and to

11






assign lessons specifically to overcome that weakness." Moore (1993) advises
that the instructor should be in the lab to help with instraction and not have
to spend a lot of time managing the system. The instructor should receive
intensive training on the system before beginning instruction.

In conclusion, Moore expressed that there were many positive features
of the Josten's program, "... if used appropriately, [it] would lead to a
constructive and successful adjunct to the teaching of adults.” At the time
that this article was written, Nova Scotia Community Cellege was still using
the Josten's program "in conjunction with the traditional teaching style.”

PSI programs are another method of presenting material to students.
In our efforts to educate students, it is a method worth exploring. Some
believe that it is the best method, perhaps to the exclusion: of all others. Other
educators believe that it has a place within our educational system and that as
technology develops better software programs and better whole systems of
delivery and management of information, perhaps its niche in education will
become clearer and the advantages and shortcomings of 751 will be batter

understood,

12



CHAPTER 3
Procedures

Introduction

The purpose of this study is to determine the effectiveness of the Urban
Challenge Grant Project, by comparing the NJCBSPT post-test scores of an
experimental group of Atlantic Community College {ACT) students with
ACC students enrolled in the traditional lechire-based sections of this same
level of mathematics.

All students enrolled in mathematics courses at ACC, take the
NJCBSET to ensure placement into the appropriate course. At the end of the
second semester of developmental courses, students are given a post-test
version of the computational section of the NJCBSPT. There is also an
algebraic section which is given to students at the end of their fourth and last
semester of the developmental courses.

The Urban Challenge Grant was piloted to address the problem of the
lengthy and costly series of developmental classes at ACC, a "2-year”
institution. During the Summer and Fall of 1996, 405 students (42.9% of 943
students tested that semester) tested into DEVMO0S1, ACC's lowest level
mathematics course. Most students, entering at this level, must take
developmental mathematics for 4 semesters, or 2 academic yvears, before they
are able fo take their first college-level mathematics coltrse, a requirement for

almost all associate degrees and a pre-requisite for many science courses.

13



Statistical Measures

The Urbea: Challenge Grant was piloted, with the idea that if ACC can
deliver a more individualized program addressing only the arcas of an
individual student's weaknesses, through the use of compulers and PSI
programs, the student might he able to progress more quickly and efficiently
through the developmental topics. The effectiveness of the program was
measured by looking at statistical measures of the difference between the post
scores of the two groups of students on the NJCBSPT.

Recruitment for the Urban Challenge Grant program, involved
targeting students who tested into both the lowest levels of veading /writing
and the lowest level mathematics. Then, most of the recruitment was done
via telephone, asking students to change from the traditional mode of
learning aver to the program and explaining the possible advantages.

The students were also given a TABE test that placed them on the
Josten's Invest software at the appropriate level. Students had a lab
component built into their schedule and also classroom time, in which they
worked with the teacher in small groups, one-on-one wifl a tutor or by
themselves. At the end of the 16-week semester, they tock the NJCBSPT post-
test, the same test that students in the traditional DEVMO3? courses take. The
goal was for students to be able to cover two semesters of developmental
mathematics in one semester. The post-test scores of the experimental group
and the control group: (bradibonal geoup) were tested to determine how

effectve the program was in achieving that goal.

14



Two statistical tests were performed on two samples, using a cluster
sampling technique. The cluster from which the samples were chosen were
Fall 1996 DEVMOBZ classes. The control group consisted of students enrolled
in these classes. The experimental group consisted of students enrolled in the
Urban Challenge Grant Program, a modified individualized instructon
program. Both groups were self-selected. Students in ejther the control
group or the experimental group, have exactly the same qualifications and
could have randomly been in either of the groups. Students in the
experimental and control groups were matched student by student according
to their scores on the college basic skills placemnent test and according to age
group. There were 20 students in each group.

The first test, a t-test for dependent samples, was performed to
determine if each method individually, was significant for teaching the
program objectives. Bach group took both a pre- and a post-test form of the
college basic skills placemment test. Then pre- and post-test scores were

compared to measure skill gain.
Ho:  NJCBSFT post-test scores are not significantly higher than pre-test
SCOTES.

post-tests = pre-tests

Hi: PDEt-‘tEStS == PI’E—tEStS

15



Ihe second test was a t-{es{ {or independent samples to measure
significant differences in skill gain between the experimental group and the
coitrol group. This test was used to determine if one semester of the
intervention techiniques used in the Urban Challenge Grant program were as

effeciive a8 two semesters of the traditonal method of instructon as

measured by the post-NJCBSFT,
Io:  The post-tests of the experimental group will be equal o or
higher than the post-tests of the control group.

expetimental post-tests & control post-tests

Hi:  ewperimental post-tests <control post tests.

16



CHAPTER 4
Analysis of Data

Introduction

It is the purpose of this study to determine if the Urban Challenge
Grant Program is effective in reducing the long series of developmental math
classes required of students testing into the lowest level math cotrse at
Atlantic Comununity College, during the Fall '96 semester. This was
determined by comparing pre- and post-test scores of students in both the
traditional classrcom {control group) and the students in the Urban

Challenge Grant Program (experimental group).

ata CollecHon

Table 1 contains the data gathered after the experimental group was
matched with control pairs that had homogenous pre-test scores and ages.
Table 1 shows the original group sampling. It was not this study's intention
to investigate retention rates; however retention rates are an important
indication of success. Table 1 shows that exactly 13 students out of each group
of 20, completed the semester and took the post-test. Another interesting
compatison, is that after removing the 7 students who dropped out from each

group, there is little change in the average of the pre-test scores.

17



Table 1

Pre- and Poat-test Scores of the Original
Experimental and Conirol Groups

Experimental Group

Comnirol Gmup

Exparimental pre | post Control pre post
Students Studants

studant 20 4 12 student 14 24 u
student 11 & 3 studsnt 11 5 14
student 17 5 - student 17 5 23
studant 2 3] 10 student 10 5] 27
studant 18 5 = student 2 7 *
student 10 4] * siudant 1s 7 29
student 4 g * student B 7 18
gtudant 15 7 " student 12 7 -
studant S 7 B student 3 7 25
student 16 7 19 student 20 8 24
studant 2 9 11 student § 8 *
student 12 g " student ¥ o -
student 1 g 11 student 16 9 28
student & g " student 1 g "
student 19 10 12 student & i0 24
student 3 11 15 student 18 11 -
studsnt 7 11 156 student 19 11 24
student 13 11 13 stucdent 13 11 21
student 14 12 15 student 5 11 20
studant 3 13 24 student 4 14 ¥
ayg. scara B.05]| &.4 B.16 14,95

¥ student did not take posttest

Table 2 shows the average pre- and post-test scores of the thirteen
students, who completed the course and took the post-test.

18



Table 2

Pre- and Post-test Scores for Students
Completing the Posi-test

Experimental Group Control Group
Student pra post Student pre post
siudent 20 4 i2 student 11 5 14
studant 2 5 i0 student 17 ] 23
studant 11 5 3 studert 10 & 27
student 8 7 B student 3 T 25
studant 18 { 7 149 student 8 7 18
student 1 9 11 student 15 7 29
student 8 ] 11 student 20 8 24
student 19 10 12 student 16 g 26
student 3 11 15 student & 1@ 24
student 7 11 15 student & 11 20
student 13 11 13 student 13 11 21
student 14 12 15 student 12 11 24
student S 13 24 student 4 14 24
avg. 3.768% 12.92 B8.538 23

Table 3 shows the results of a one sample, paired + test that was
performed on each group, separately, to compare the pre- and post-test scoras
of both groups. The results of the experimental group's paired ¢ test are
found in Table 3. The results of the control group's paired ¢ test are found in
Table 4. Both methods of instruction were found to have significant skill

gain.

19



Table 3

Dependent t Test Pre- and Post-test Scores
for the Experimental Group

Exparimantal pre post diff g
Studants

giudent 1 8 14 o 4
siudent 2 B 10 5 25
student 3 11 15 4 18
student & 13 24 11 121
student 7 11 15 4 16
student & 9 11 2 4
student 9 7 & 1 1
student 11 5 3 -2 4
student 13 11 13 2 4
student 14 e 15 3 2]
student 16 7 19 12 144
studeant 19 10 12 2 4
studant 20 4 12 L g4
BUMm 114 168 54 416
avg. d 4.164

t-score 3 747"

" The t test is significant at the .05 lavel.

The null hypothesis, Hy, is rejected. There ig strong reasen to conclude
that the post-tests were significant]ly higher than the pre-tests and therefore to
conclude that significant skill gain was measured for students enrolled in the

Urban Challenge Grant, a3 meastiyed by the NJCBSPT.

20



Table 4

Dependent ! test on the Pre- and Post-test
Scores {or the Control Group

control studenis pre post diff. g2
student 3 7 258 18 324
student 4 14 24 1C 140
student & 11 20 9 51
student & 10 24 14 198
student 8 7 18 11 121
gtudent 10 a 27 21 141
student 11 5 14 g B
student 13 11 21 10 100
studeni 15 7 29 22 484
studant 18 =) 28 17 2889
atudant 17 L5 23 18 324
studart 19 11 24 13 169
studant 29 8 24 16 2586
sum it 2949 188 2966
avg, d 14.462

t-scora 11.487°

" The ? test is significant at the 03 level.

There is etrong reason to conclude that the post-tests were significantly
higher than the pre-tests and therefore to conchude that significant skill gain
was measured for students enrolled in the the regular ¢lagsroom instruction

{the control group), as measured by the NJCBSPT.

The second test, a t test for independent samples, was used to compare

the effectiveness of the two methods of instructon.
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Mot The post-tests of the experimental group will he equal to or
higher than tha posi-tests of the control group.

experimental post-tests = control post-tests

Hi:  experimental post-tests <control post-tests.

Table &

Results of the Independent ¢ test performed on the Post-test
Scores of the Experimental and Contre! Groups

Experimantal Control
Group Group

Average post-test score 12.892 23
n 18 12
H2 26.07 15.67
di. = nl+nz-2 23
t-score -3.62467
tasl stat. 1.319

" The { lest iz significant at the .05 Javal.

Since the computed value, -5.625, is less than 1.319, the null
hypothesis, Ho, Is rejected. The data does not support the hypothesis that the
intervention techniques used in the Urban Challenge Grant program wete as

effectve ag the traditional lecture method of instruction as measured by the

post-NJCESCT.
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CHAFTER 5
Conclusion

Introducti

This study has attempied to determine if two different instructional
delivery modes resulted in significant mathematical skill gain, as measured
by the NJCBSPT. The second part of the study was to determine if the
experimental grant program, funded by the Urban Challenge Grant and using
a system of individualized instruction, could, in one semester, be as effective

as two semesters of instruction in the regular college classroom.

Summary of the Findings

The analysis of the data suggests that both the experimental and control
groups experienced significant skill gain. It also suggests that after the
successful completion of the first semester of a two semester sequence and
after enrollment in the second semester of the sequence that the control
group tested significantly higher than students enrolled in the Urban
Challenge Grant Program. [t should be noted that the students in the Urban
Challenge Grant Program, the experimental group students, had been
enrglied in the program for only one semester of individualized instruction
which covered the same content as the two semester coursa. It was
interesting to note that the retention rates of both groups were exactly the

same and that both groups went from 20 to 13. The data seems to indicate
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that having enough time on task and enrollment in the Taditional clasaroom
has been more successiul than the individualized instruction glven in the
Urban Challenge Grant Program. Based on the analysis of the data, the
program did not achieve the goal, as stated in the study, during the Fall '96

semester.

Recorumendations

Many other aspects of the data must be considered betore deciding
whether this method needs moditication or whether it will be too costly at
this point. Perhaps the technology is not yet sophisticated enough.
Individualized mstruction has been available for several decades. The lecture
method of instruction has been a more widely-used method of instructon.
To determine whether individualized instruction, even in this setting, 13
teasible a more extensive studv than this one, would have to be done. The
study would have to include an investigation of all the components of the
program separately, as well ag an evaluation of how well the components
worlk together. The following are questions, paraphrased from Best and
Kahn's (1993) Research in Dducation text, as components that should be

considerad in evaluating a progiatn (italicized):

1. What are the goals and objectrves of the program?  And what
should they be? This 1s particularly important in an individualized

instruction program. These goals and a student's ndividual Education
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Plan (TEP) muat be clear to both instructor and student. In a program,
stich ag this, an instructor becomes an information manager and

an information facilitator.

2. What results were fniended by the program? The results examined
by thie study were not the only ohjectives of this program. A more
extensive study could examine all of the intended objectives and

whether those objectives were satisfactorily achieved,

3. What were the value and usefplness of the meihods and means
used to achieve the results? In terms of the Urban Challenge Grant
Program and the objectives of this study, this wouid involve an
examination of the software and other teaching materials, as well as

an examination of teaching and counseling methods.

4. How well was the program administered and wanaged? This
stiacly made no effort to examine any aspect of the administration,

and management of this program. Since it was a grant-funded
program, the feasibility of continuing the program will be determined
after the second semester is completed and results, such as the ones

it this study, can be exarmined.
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Whether the program should be continued and what should be
changed will ke determined at the end of the program (p. 114},

Many longitudinal studies could be done and could provide valuable
information about the long term effects of the Urban Challenge Grant
progran. For example, after the program's students erwoll in the traditional
classroom (and how many do?) what do they see as the acvantages and
disadwvantages of each method? The program is currently in ite second
semester of an academic year pilat.

Individualized instruction programs, since the days of Keller (Ryan,
1574), have been mmost effective when the goals are clear, Furthermore the
instruction is usually based on modules that relate to the testing process.
Incividualized ingtruction 18 normally taught as a mastery learning program.
The main criticism of this method is that it doesn't promote critical thinking,
and problem-solving skills. It tends to promote rote memorization. The
prablem of the results of the experimental group may have resulted from 2
deviation from these principles. Tt i3 not the Intention of (his shudy to
determine why the program results were not as effective as the traditional
approach, or even if this is an attainable goal.

There were some confounding varlables which had they been
corrected, would have given much more validity to the cata. The same
ingtructor should have taught both methods of instrzcHon. When the
instructor is the contounding variable, many other factors are effected. Ware

the education levels and credentialing of the instructors, the ability to
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motivate students and the mmdividual teaching skills of a1l instructors,
comparable?

Another aspect that should be considered in an individualized
instruction program g the effectiveness of computer-assisted-instruction. Is
CAl appropriate for developmental students and, if so, at what level does it
becomne effective? For Instance, if a student can not read and write well, is a
computer & good mode of instruchion? A supplemental method of
mstruction is quite different [rom the computer as the primary method of
tnatruction,

The Urban Challenge Grant Program had many goals indicated in its
documentation, This study focused almost exclugively on the mathematical
end and did not evaluate other aspects. Clearly though, the program is an
atfeinprt to educate students in a more efficient and effective way and,
although it was not the intention of this study to do a program evaluation,
the resuits of this study support a recommendation that a formal program

evaluation be conducted that would evaluate all of the goals.
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