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PREAMBLE

In the Spring of 1992, the Cumberland Campus of the Nova Scotia Community College
System assumed a leadership role in the provision of services to adults seeking academic_
upgrading. In par, this was accomplished through the installation of a major learning
laboratory employing an Intagrated learning system(ILS). As importantly, the Ccllege took the
position that there was a significant need for the ongoing evaluation of its programs and., in
particular, of its computer-assisted iearning programs. In the Summer/Fall of 1882, a
jointly-sponsored program with Empleyment and Immigration Canaca evaluated the
effectiveness of the Josten's INVEST ILS program with 14 adults returning for academic
upgrading(Wilson, 1992). The significant gains in academic skills as well as positive personal
growth reported by participants has since led to the integration of the ILS latoratory with mare
iracitional upgrading experiences at the ccllege. A further indication of the success of that
program has been the completion of the high schoo! equivalence examinations by 9 of 14
prticipants in the pilct project, despite entering average reading skills at the grace 8 ievel and
mathematical skills at the grade 7 level. As well, the College has assumed a leacership role in
the region though the offering of consultative services and direct training of instructors in the

area of integrated learning systems.

That initial ILS project led the community ccllege to an interest in knowing whether and
to what extent ILS approaches could be of valug to other young adult/adult students at risk.
Would such groups respond t an [LS approach in a manner which would approximate or perhaps
enhance the academic and personal growth associated with more traditional teaching methods?
For some fime, there had bean concern at the college for the provision of appropriate services lo
the growing numbers of students with learning disabilities who were seeking admission to the
college. At least one participant in the pravious project had a well-documented learning
disability. The academic and personal growth of that participant had been positive and
commensurate with that of other participants. For lhese reasons and others to be outlined in the
body of this report, this led 1o the position that the ILS approach could have particular vafue for

persons with learning disabilities.
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In the Winter and Spring of 1993, the College i:jitiate_d discussions wilth the local school
board to determine whether there would be an interest in bursuing a joint project which would
lead 1o the piloting of the ILS system with high school-aged students with leaming disabilities.
Under the leadership of the Cumbertand Campus and with the sole financial support of the
Commiunjty College System of Nova Scotia, this project was underiaken.
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ENHANCING THE ACADEMIC SKILLS OF ADOLESCENTS
WITH LEARNING DISABILITIES THROUGH
COMPUTER-ASSISTED INSTRUCTION

+

FURPQSE OF THE STUDY

The purpoese of this study was to determine whether and to what extent an integrated
learning system approach to upgrading in basic subject areas would be effective in enhancing
the academic growth of adolescents with learning disabilities. A secondary purposs was to
determine whether some aspacts of personal growth may be enhanced as a result of participation
in this approach {o learning.

BACKGROUND TO THE PROJECT

Students with learning disabilities have been described as those children and adolescents
with at least average potential to learn but for whom academic achievement in the core areas of
leaming including reading, mathematics and writing fall far short of their potential. Many
adolescents with learning disabilities have yet to master higher level skills involved in reading, -
mathematics and written expressior. Adolescents with learning disabilities have been found as a
group to have as much as four-year delays cn standardized achievement tests{Shepard and
Smith, 1983). In the area of reading, It has been suggested that the higher order reading

oEm O IO FEET WK EET AT N A A I DR Y @

deficiencies of adolescent leaming disabled students can be traced "o continuing deficits in lower
order skills of reading(Snider and Tarver, 1987). That is, many adolescents with learning
disabilities have persisting problens in essential reading skills‘ including basic sight
vocabulary, word aftack skills, reading rate, memory for sounds, ability 1o generalize to words
with similar orthography, phoneme segmentation and vocalization during silent reading(Boder, -
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1971; Horn, O'Donnall and Vitulane, 1983; Snider and Tarver, 1987). Even if decoding Is
autornatic, many students with learning disabilities tend not o moniter their reading for
comprehension(Bos and Filip, 1984). Relatively higher levels of achievement in the area of
mathematics than for reading for adolescents with learning disabilities nase been reported.
However, other researchers have suggested that mathematical achigvement pezks at
approximately the Sth grade level(e.g., Cawly and Miller,1989). Relatively little research
exists regarding the types of mathematical errors madé by adolescents with learning
disabilities, but it is evident that they continue to experience difficulties with computation
operations, choice of rules, problem-solving, spatial errors and attending to details(e.g..
Algozzineg, Q'Shea, Stoddard and Crews,1988; Sharma, 1981)

There is growing evidence that the academic difficulties experienced by students with
learning disabilities is cumulative in nature such that the gap betwesn achievement and
potential grows from childhood to adolescence. These growing gaps in academic skills
experienced by adolescents with learning disabilities may oceur for several reasons. First,
there is evidence to suggest that the time-on-task in {earning activities ¢f adolescents with
learning disabilities is significantly less than for non-disabled adolescents(McKinney and
Feagans, 1983). Second, as noted earlier, persisting deficiencies in lower order skills in
reading and mathematics may impose limitations on the acquisition of higher-level skill
development{Snider and Tarver, 1987). Third, there is some evidence o suggest that students
with learning disabilities require additional {rials in order to learn specific skills. If persons
with learning disabilities require significantly more exposure and practice to learn skills, not
only can this lead to continuing deficits but also fo a widening gap between the academic skills of
studants with and without learning disabiiities. Finally, opportunities to evercoms academic-
deficiencies of students with leaming disabilities may be lessered because of the extent and
focus of resource support services through the scheol years. As the child progresses through
the school system, the oppdrtunities for significant amounts of practice on deficient skills
lessens. School-based resources for students with learning disabilities tend to be concentrated
more on the earlier rather than on the later school years. And, at the secondary level, resource
teachers tend to focus more time on the day-to-day content of the student's academic courses
than on remediation of basic skilis.

EFpap ;_:'_:ﬁ
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Not only might these relative deficits ‘ncrease but acaZemic growth may plateau. Despite
continued educational experiences, growth may not continue to eccur i basic academic skills.
Early in high school, there is growing evidence that many stucsiig with leaining disabilities
piateau at the 4th or Sth grade level(Schumaker, Deshler, Alley znd Warner, 1983; Wamer,
Schumaker, Alley and Deshier, 1980).

Finally, as young adulis and adults with learning disabilities, it has beer faund thst as a
group they drop out of school more frequently, experience higher leveis of unemployment as
well as higher levels of underemployment when compared to their peers of similar backgrounds

and experiences. Thus, adolescents with learning disabilities represent a group at significant

.risk for lifelong problems.

Camputer-assisted instruction(CAl) may be beneficial to the skill deficiencies of the
adolescent with learning disabilities for several reasons. CAIl provides opporiunities to
individualize programs and to delineate specific skill deficits far more quickly and with more
ciarity than ¢an a teacher whose time and resources may be limited. immediate and ongeing
feedback to the student on his/her performance can be pr-0vided. The opportunilies for practice
can be far greater than can be provided through direct instruction from resource teachers who
serve large numbers of studants. Most newer CAl systems provide a large array of lessons
which focus on gpecific skills. Thus, variety and range of materlals are far greater than those
to be found in most resource situations. The CAl learner situation can be far less threatening to
the student with learning disabilities who has likely experienced many fa'lure situations. The
visual and auditery cuinn available with CAl may be of benefit to students with learning
disabiliies who may hwve differing learning styles. Finally, there is evidence that computers
can sustain the attention of learners for longer periods of time and have a strong inferest value.
As a teaching tool for the resource teacher, the opportunities for employing computer-assisted
systems ic the needs of students with learning disabilities are many.

Of the models of computer-assisted approaches, Integrated Learning Systems(ILS) are
particularly well-suited to students with learning disabilities. A diagnostic-prescriptive
approach is utilized whereby the swudent is placed in a set of activities within core academic
areas and progresses through a series of activities based upon his or her performance. The

Instructor can controt and individualize the pragram by branching to more challenging lessons,
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slowing the pace or altering the types of lessons provided. For students not performing
adeduately, the system not only can take the student back, but also can branch to related
activities to ensure understanding. Finally, ILS approaches can preduce reports custom-mads
to the individual student which will be of value to reguiar classroom teachers, resource

teachers as well as for parent information.

The use of computers in education has been common practice for the past weniy-five
years. The last ten years has seen what may be termed & 'micrccomputer revolution’
particularly in the public schools. Despite its history, the impact of this technology on such
n'.xatters as student achievement, attitudes and learning time remain largely unclear. The
application of computers 10 education has been primarily for skill building in mathematics and
language arts. Results of studies of computer-assisted instruction(CAl) which have examined H
the effects of computer-based drill and practice have led to the general conclusion that
substantial gains in achievement scores do occur primarily in mathematics and less consistently
in areas of language learning. For students with learning disabilities, there have been far fewer
studies. In those studies, CAl approaches have been included as part of other resource-based
activities. Therefore, the effects atiributable to CAl relative to other activities has been
difficult to discern.

LIRS

In summary, there is strong evidence to suggest that adolescents with learning
disabilities are at significant risk for school failure. The reasons for this are many but there
would appear to be strong support for the position that basic academic skill deficits contribute
significantly to this and that thase deficits increase over the persen's school carger. And, there
Is some suggestion that academic skili development may plateau for persons with learning
disabiliies.” Not only are persons with leaming disabilities at risk for school failure, but
consequently for becoming school dropouts, underemployed and unemployed.

The present study was designed to determine whether adolescents with learming
disabilities would experience positive academic and personal gains over an intensive 8-week
summer program which focused on raading and mathematical skil development emphasizing an
integrated learning system approach.

A -wi
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DESCRIPTION QF THE INTEGRATED LEARNING SYSTEM

The INVEST System software was developed by Josten's Corporation. The hardware
contains & Fileserver and twelve computers. The system is networked together using twisted
pair cabling and Novell support software. The Fileserver is a 386 model 80 with an extended
memory. The student stations are 286 computers. Each student station is equipped with a
peripheral called a digl-speech adaptor. The digi-speech adapior contrals the voice and
micrephone components of the system. A microphone and headsat allow each studen: to hear and
to reply 10 some of the lessons sent across the network. Given the age End academic level of the
students in this project, use of the microphone and headset were minimél. gach stutent station
is fixed with a personal boot disk and station bootup number. Two peripherals callad CD-Rams
are also linked to the Fileserver. QOne central printer is used to print for all computers. The
twelve stations are placed around the peritaeter of the laboratory with four tables boxed in the
midcle of the laboratory for off-line weark.

Software

There are two main vehicles of software in the Josien's learning system: INVEST and The
Basic Learning Sysiem. INVEST ccnsists of a program that has a three-tier constructicn(See
Apgendix A). Tier 1 is Lileracy Basic{Levels 1-3), Tier 2 is Adult Basic Education(Levels 4-
8}, and Tier 3 is Advanced Literacy(Levels $-12). There are approximately 5,000 on-line
lessons with over 1500 “ours of computer-based curriculum in the entire INVEST curriculum.
For this study, only the INVEST learning system was employed.

The Curriculum

Each curriculum level contains & number of different lesson strands in the content areas
of Reading, Writing, Mathematics, and Lifeskills(See Appendix 8). Students in the INVEST
system are tested in two dilferent ways in each individual lesson strand. Each student recaives a
pretest and a posttest. The pretest evaluates prior knowledge in a particular subject area while
the posttest evaluates mastery of the concepts learned in the Jesson strand. Students must
achieve a mastery percentage before they can continue with thelr learning. The mastery

11
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percentage is set by the instructor. If a student reaches the mastery percentage on the prelest,
then the student is skipped through the lessons on this particular strand. If mastery is not
achieved, the student goes through the lessons until the posttest is reached. If mastery is not
achie\{ed on the posttest, 1he student returns for further remedial lessons.

The system also "recognizes* when a student is having difficulties In a paricular lesson.
Each student is thoroughly evaluated in each lesson. If a student does not meet the mastery level,
the system will lock the student out of the lesson depending on the criteria set by the instructor.
The insiructer may set the computer o lock a student out of a lesson after the first, second, or
third unsuccessful attempt. In such a case the prompt "No Lessons To Work On -- See Your
Instructor” will be given to the student. 1f a student does exceptionally well in a series of
lessons, the system can also move the student forward. This function is termed. 'lntelligence
Branching. Again, the criteria for this function can be controlled by the instructor. For
purposes of this study. mastery level was set at 85%.




METHODOLOGY

SAMPLE SELECTION

Students with learning disabilities at the end of grades 9 and 10 were targeted for this
study. All nominees were taken from a single junior-senior high school with a combined
population of440 students. Students with learning disahilities were neminated by resource
teachers, requiar classroom teachers and by school administrators, From an initial pcol of
nominees, school records, cominents of resource and regular teachers and individual test results
were used to determine the presence of a well-documented learning disability. Following
nomination, further screening occurred. Sample size was limited 1o twelve based on the number
of student stations available. Eleven parents received a letter sent from the schocl principal
which outlined the program and the commitment reguired of the stucents if they chose to take
part(see Appendix C). Nine responded positively. The same letter was then sent 1o two
adclﬁticnal parenis who responded positively. Eleven were chosen for the pregram.

The twelfth member of the group was a participant observer. The use of a participant
observer was decided upon for several reasons. There was a need to gain first:hand, "objective”
insights into the cay-to-day operation of the ILS from a participant's perspective. The
innovative nature of the project indicated a need tor regular feedback on paricipant adjustmant
and concerns. It was unclear whether students could sustain their attention to the computer for
the proposed lengths of time. And. it was unclear whether patticipants of this age group would
be fortl.coming In sharing their experiences. Finally, it was thought that the participant
observer might provide leadership 1o the group. This person was a male student with a learning
disability who was graduating from Grade 12 at the same high school from which the san.ple was
selected. He had been nominated by the principal in consultation with the External Evaluator.
The External Evaluator met weekly with the participant observer. As well, the participant
observer kept a regular journal in which he included his thoughts and reflections on the
experience. Although the Instructor was aware of the presence of the paricipant cbserver, the
participants in the program were unaware of the role played by the participant observer.

13




As the program was to be full-time and to involve the entire summer break, two
incentives were offered to students to encourage full parlicipation in the program. Students
received an honorarium for participation. This decision was arrived at for several reasons.
Invelvement in the program negated any opportunity for full or part-time empleyment. For
most of the participants, summer employment was a necessity. The short duration of the
program required full-time attendance if gains were {0 be realized. And, paymant made it
possible to place demands on the students regarding attendance. Students were allowed to miss
up to a maximum of 3 days after which they would lose payment for each subsequent absence. If
they missed more than 5 days, they were dropped from the program with no remuneration.
Honoraria were paid during the second last week of the program({90%;} and the remainder at
three-month followup(t0%). [f they completed the program under the conditions outlined
ahove, the second incentive was the awarding of an unassigned credit towards their high school
diploma.

)

The final study group consisted of 11 students of which there were 8 males and 3
females. The average age was 16.1 years{range 15.3 - 17.0 years). The participant observer
was tB.0 years of age

PROGRAM EVALUATION

A multifaceted evaluative strategy was adopted. The relatively shcrt duration of the
program raised the likelihood that academic growth may not be reflected in change scores on
standardized achievement tests alone. Thus, both formal and informal measures of achievement
were employed. Informaticn from’ participants, the instructor, the participant observer,
parents and teachers were also scmght.

Measures of Achievement

In the areas of_réading and mathematics, an individual and a group achievement test were
administered during the first week of the program and re-administered within two weeks of
program completion. The Wechsler Individual Achievement Tesi{Psychological Corporaticn,
1992) is a recently developed comprehensive battery for assessing the school achievement of
children aged 5 years through 19 years 11 months. This measure was chosen as it appears to be

11
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a well-standardized individualized measure of academic achievement for the age group under
tudy. The test includes measures of mathematics, reading, language and writing. On pretest,
the complete test battery was administered. On posttest, only those subtests judged to measure

skills relevant to the INVEST Curriculum were administered. These included Reading
Comprehansicn, Mathematics Reascning, and Numerical Reasoning. A second measure of
achievement was the group-administered Canadian Edilion of the Differential Aptitude Tests,
Form A{Bennett, Seashore and Wesman, 1988}. Two sublesis were administered. Verbal
Rsasoning is @ measure of the ability to understand concepts framed in words. According to the
Manual. the test measures, "Evaluation of the student's ability 1o think constructively, to find
commonalities among apparently different concepts, ang to rﬁanipulate ideas on an abstrac}
level”(p. 7). Numerical Ability measuras "Understanding of numerical relationships and
facility in handling numerical concepts”(p. 8). As well, the INVEST system generates multiple
reports on the progress of each participant. Growth reports for each participant by subject
area are reported. Information frorn growth reports indicates the grade level of objectives met
by participants on a weekly basis.

Other Measures

The Pregram Evaiuation Questionnaire(PEQ)was developed to provide parlicipants with
an opportunity to evaluate all aspects of the ILS program{See Appendix D). Answered
anonymously, it included eighteen closed-ended questions. On 8 of the questions, a place for
written comments was provided. The Computer-Assisted Learning Stucent Evaluation was
developed and administered by the Instructor at the mid-poirit of the program. i consisted of
12 open-ended questions which were answered anonymously{See Appendix E). The purpose of
this questionnaire was to gain information regarding student attitudes towards the program and
for students to raise any problems or concerns. Student and instructor diaries were also kept.
Each student was given a disk and asked to keep two files. The first file was confidential and was
used o encourage students to write on a regular basis. The second file was an interactive
teacher-student file in which studenis were encouraged to write to the instruclor on a weekly
basis in order to express questions or concerns, progress, etc. The instructor responded to éach
writing of the student. The instructor diary contained daily observations and refleclions on the
pregram, the participants, and any othar matters which were considered to be of importance.
The participant observer also kept a diary and met weekly with the External Evaluator. A
meeting was conducted on the last day of the program by the Counsellor at the communily
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college. The External Evaluator was present as recorder but played no role in the discussion.
The nine questions from the Computer-Assisted Learning Student Evaluation were used 10
initiate discussion. Parents were invited for interviews at the half-way point of the program.
Anecdotal comments were recorded. Parents were contacted by phone at 2-month followup by
the Instructor. Finally, the Evaluator kept a diary regarding visits to the classroom,
observations, and comments by instructors and students.

PRQCEDURE

Curriculum Implementation and Pretesting

The INVEST program can be used with a broad range of learners in a number of
curricular areas. Given that the pregram weuld iast only 8 weeks, decisions were made as to
which curricular areas to include and which amounts of ime would be devcted to each area.
Priority was given to two areas of the curriculum, Reading and Mathematics with less
importance attached to Writing skills. Relative ratios by area were determined in order to plan
the time to be spent on the computer over the 8-week program. The determination of a weekly
schedule was made in conjunction with the Instructor. During Week One{July 5 - ¢}, students
were pretested on both individual and group measures. AlSo, a two-day orientation to the
INVEST system and baseline testing on the system in Reading and Mathematics was carried oul.
As well, a parent information session was held.

On the last day of Week One, a problem arose with the file sesver. This resulted in a
system failure which was not repaired until July 21. Initial baseline test data on the system
was also lost. Formal work with the INVEST system did not occur until 22 July, 1993.
Baseline testing was redone on July 22. The program continued until 2 September, 1993 with
September 3 being devoted to posttesting. Table 1 presents the daily/weekly schedule which
was followed for the & remaining weeks of the program. For four days of each week, 3 hours
were spent doing Reading activities on the system and 2 hours on Mathematics. One additional
half hour was spent in off-line instruction and workbooks in either Reading or Mathematics. In
the first week of program, the off-line activities were found to be less successful when done as a
larger group of 10. At least 4 of the participanis exhibiled attentional problems which
appeared enhanced during off-line activities. As a result, the grbup was divided and taken off in
groups of five for this half-hour each day. Off-line Reading and Mathematics aclivilies were
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alternated on successive days throughout the program. The other haif-hour each day was
devoted to wriling activities. Students were encouraged 10 make dajly entries to their computer
journals and to write through the use of the INVEST Topic Choasers. A differant topic was given
each session and students generated stories ahout it.

Since the reiative time allotted to Writing was minimal, formal evaluation of this
component was not undertaken. The Evaluator visited the program on a weekly basis. These
visits were sometimes announced and sometimes unannounced. Atternpts were made to visit at
differing times curing a day, and on diifering days each week. 'During each visit, at least one-
half hour was .spent in the ¢lassroom.
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RESULTS

Attendance for the 8-week program for the total group averaged 97.08 %.
Discounting days of testing and down times, students were on the computer for a tolal of 23 fuil
days and 6 half days. Figure 1 dapicts the number of hours and percentage of time by curricular
area for the program.

One male participant developed an iliness two and one-half weeks after program
initiation. This iliness prevented the student from continuing in the program. As well, the
participant observer's results are not included in the analyses. The results are based on 10
program participants.

On the Wechsler Intelligence Scale for Children-ill, the mean Full Scaie IQ was
92.78(range 84-101), the mean Verbal IQ was 92.00(range 7§-101), and the mean
Performance IQ was 95.33(range 86-107).

Measures of Achievement

Table 2 presants the mean pretest and posttest raw scores for the group on both
achievement measures. Derived scores are also included. Raw scores were used for al!
statistical comparisons. Because cf the small sample size and the possibility that the
assumptions underlying the use of parametr's tests might be viclated, the Wilcoxon Signed-
Ranks Test was employed for all comparisons. This statistic was chosen as it takes into account
not only the direction of changes but also the magnitude of the changes for each paired
observations(Huck, Cormier and Bounds, 1974, p. 204}. On the Wechsler Individual
Achievement Test, significant positive changes were reported for Reading Comprehension(p <
.05) and for Numerical Operaticns(p < .05), but not for Mathematics Reasaning. On the
Differential Aplitude Test, significant positive changes were found on both Verbal Reasoning(p <
.05) and on Numerical Ability(p < .005). Growth reports were generated from the INVEST
system to describe growth in the areas of Mathematics and Reading. Since baseline testing
placed participants at differing entrance points in the Reading and Mathematics curricula and
because each participant grew at a different rate, group-based stalistical analyses were
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considered inagpropriate. Figures 2 and 3 present the intraindividual growth patterns
expressed in grade levels for Reading and Mathematics respectively. Expressed as grade scores,
these two figures depict the differences between the lowest-leve! objectives attempted by the
student at program initiation to the highest level objectives completed by the stucent at exit.
Entrance points ranged from Grade As a group, the highest levels obtained on ‘average' was Grade
9.2 for Reading and 8.9 for Mathematics.

Regarding the content of the program, participants rated the on-line computer pregram
higher than the off-line workbook &ctivities. Cn-line Mathematics was rated as Excellent or
Above Average by 70% of participants  Eighty percent felt that they were better in
mathematics as a result of the program. On-line Reading was rated as Excelient or Atave
Average by only 40% of participants, but 7G% felt they were better reacers as a result of the
pregram.  Indivicual comments by particicants were diverse. Generally speaking, there were
more favorable comments regarcing Mathematics than Reading. Notzble comments included: °I
know how to do math. | can figure things | couldn't before,” and "I feel | have accomplished a
great amount in Mathematics." For Reading, students said that they were not used 1o reading for
that long each day. Sixty percent found writing to the Instructor to be beneficial. The comments
from participants were very positive. "It lets you talk lo the Instructor as another person
instead of (as) a student. The Instructer doesn't show any authority when this takes place.” "It
gave the student as well as the Instructor the chance to express personal concerns.” Regarding
the organization and delivery of the program, cesdain features stand cut. Most(80.0%) fell that
the length of the program, the length of time spent with the instructer, and the length of time
spent on vs. of the computer was appropriate. For the amount of time spent on the computer at
a single lime, a diversity of responses occurred. However, 80% felt that at least 2 hours at a
single time was acceptable. In fact, 3 of 10 participants thought that "all day' was appropriate.

When compared to regular high school courses, 70.0% thought the computer approach
was a better approach. Interestingly, only one participant rated lhe program to be less efective
than regular high school courses. This was also supported by the finding that all but one
participant felt that the amount of work deserved the 2quivalent of a high school credit. Sald one
participant, "I think it deserves a credit because we do three times the work in one day here
than one day at the high school,” and "Because in 10 weeks we did as much work as we would in a
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full school year.” Seventy percent said that they liked using the computer approach as much as
or more than traditional teaching with only 30% favoring it more. However, 80.0% felt that
they had leamed more using the Integrated Learning System than by traditional methods of
teaching.

All but one of the participants weuld recommend the program to thair friends, and the
other cne said "Yes and No” wit.h the concern being whether they{others of their age) could
handle the length of time on the computer In reading and mathematical activities. Of the positive
responses, the following comments were representative: It is a good course...lt is a new
experience, a new way 1o leam....It helps you understand better....It's a way to find out what you
yourself are capatle of or what areas you need 10 work on to improve your work ability."
However, one participant noted that "It leaves you with no time with your friends,” and " Yes(l
would recommend it) but | weuld tell them what they are getiing into. It is very tiring, hard on
the eyes.* Over 90% said they would have either some or a strong interest in taking part in
further related programs.

The decisicn 10 pay participants for taking part in the prcgram was supparted by 70.0%.
Far those who favored payment, comments supported its need if offered during the summer
break and the otherwise loss of spending money. For those who would have participated without
payment, the following were among the reasons given: "Because it helps me understand
better.....Because | am really glad that my reading skills improved. | knew that they would.”

Regarding the personal effects of this program, 60% reported that they were more
confident, more able to concentrata and mare highly motivated leamers as a result of the
program, as well as more able to get along with their péers." However, only 2 of 10 thought
they had become hetter learners.

Finally, participanis were asked how the program might be improved. For the Invest
Program itself, more variety in lessons, [ess repetition, more Canadian content and the length
of some lessons were suggested. Frustrations appeared to focus more on the Reading strand than
Mathematics. Also, inclusion of different subjects was mentioned. Some preferred a [ater start
each day, a longer lunch break, sharter days and better lighting.




Instructor Observations
The observations of the [nstructor provided valuable insights. First, it appeared that the

role of teacher as a motivator of leamers and of keeping students on task was less than in
traditicnal teaching. On-line, more student control and responsibility appeared to result. The
Instructor found that the system allowed him to accommedate a wider range of leamer levels.
For some students, problems in maintaining attenticn were lessened when on the computer, but
heighteried when returning to workbooks or to work with the Instructor. The Instructor also
commented on the probiems for the period when the system was down. The level of
concentration and attention to task lessaned considerably after the second day of traditional
teaching. The Instructor also found a significant difference in motivation and attention from the
morning tc the afternoon sessions wilh mornings being far more preductive. Unlike a previous
group of adults. the Instrucior thought that the individual stations should be separated and for
scme of the students a more private, enclosad station would be more effective. Relative to that
same reference group, the Instrucior found the students with learning disabilities to engage in
less cooperative l2arning as very little sharing occurred. This approach proviced the

Instructor with more exact meniloring capacities for each student’'s progress and for any point
in time. The Instrucior was able to "customize" the curriculum for a small number of students
during the last two weeks of the program. This proved lo be very effective in helping students to
overcome specific problems. Finally, as a mechanism to provide specific and detailed
information to tezchers and parents regarcing student pregress, the Insiructer found the svstem
to be very valuatle.

Mid-Poi i r v

Since the mid-paint and final group evaluation employed the same questions, the
information has been comuined. Only informaticn which differs from or is in contrast to that
previously discussed in relation to the Performance Evaluation Questionnaire will be addressed.
Many felt that the computer mace them work harder because even a small error led to failure.
The computer also made them more careful. They found it challenging but fun; at other times.
it was boring for scme. As far as helping when they went back to schaol, they felt that they had
set higher goals, their math was stronger, it gave them cenfidence, and that they were now
writing more. Some found it tiring to be on the compuler all of the time as reading was a
necessary part of all aclivities including Mathematics. While observing, the following
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commenis appeared to refiect general agreement among participants. The likes and dislikes by
participants regarding the ILS were very diverse. This occurred ot only between subject
areas, but clearly within as well. Mathematics was enjoyed relatively more than Reading
components of the program. They felt frustrated when they didn't get 85% and when they made
small errors and did not progress lo the next level. They felt they leamed io be more careful of
their answers  Some liked the reading and some fiked ihe fact that they didn't have 1o write
things down all the time. The computer approach was judged to be valuable. Again, all
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participants highly recommended the program.

Particicants were asked how they might improve the pregram. Among the paints made
were the following: (1) Change the order of activities{e.g., Reading vs Mathematics) each day,
(2) More Canadian content, (3) Ailow to set daily goals 1o work towards, (4) Break down some
of the larger lessons. As well, a nurnber of physical changes were recommended including later
starting time, longer breaks including lunch and air conditioning.

Participant Observer

Weekly meetings with the External Evaluator were invaluable to the preject. Of
particular value was the gauging of participan:s' reactions to the period in which the system
was down. It was a critical pericd in the program as the system had been well-received,
orientation activities and pretesting completed, and they were awaiting the first ‘official’ day on
the system. It was essential {0 know how participants' interests and motivations were being
influenced by the delays. With this information, the instructor was able o plan activities more
effectively. As well, through the participant observer, it became known that there were several
ways fo ‘cheal' the system. For example, participants had found ways to skip through certain
lesson strands. Diary comments appeared to be direct, honest and insightful. Most importantly,
they validated the anonymous views expressed by other participants. As a participant, however,
it should be noted that the participant observel"s gains in academic areas were less relative to
those of most other participants.
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Parent Feedhack

At mid-point and at followup, feedback from parents 10 the Instructor were
overwhelmingly positive. All parents reported more positive changes in attitudes towards
school work. At mid-peint, they reporied that the students wie.2 enjoying the program and were
positive in their appraisal of it. One parent indicated !‘hat ex=f ™Moming she was being 'pushed’
1o get ready earlier in order for her son to get to the program iong before it started. One
particular comment made by several parents was that their son/daughter had begun o show an
interest in reacing at heme. Where students had previously never read at home, they were now
reading the newspaper and magazines. On followup, there was unanimous support that the
program had been & successful both acacemically and personally. All participants were doing
much better in school since the end of the program. Many parents took the opportunity 16 share
with the Instructor examples of their son's or daughter's recent achievements on tests. exams,
and assignments. All parents highly recemmended the program. An overwhelming concern
expressed by parents was for the program to have continued during the school year as they feit

that their son or daughter could make further gains.
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DISCUSSION

In judging the value c;f the WYEST program, both quantitative and qualitative data must
ba considered. Siandardized testing revealed that positive gains were made in the areas of
Reading and Mathematics with the extent of the gains greater in Mathematics, In the area of
Reading, the sigrificant DAT Verbal Reasoning results moved students from the 25ih 1o the 40th
percentile relative t¢ the standardization sample. This positive growth represents a move from
balow average to average group performance. Using the significant results for Reading
Comprehensian of the WIAT, expressed as standard scores, the mean gain relative to the
standarcdization sample was from 92.3 fo the 98.1. In the area of Mathematics, both measures
involving numerical operations were significant and demonstrated positive growth from below
average performance on the DAT(32nd percentile) fo average performance(48th). Similarly,

tandard score improvement from 91 to 99 occurred on the WIAT, However, it is evident that
the improvement in mathematics was more in numerical operations than in numerical
reasoning. it is not clear whether gains did oceur in mathematical reascning or whether they
were simply not demonstrated in the achievement measures used. For éxample, in a previous
study wilh adults in a similar 14-week INVEST-based program, significant growth in
numerical reasoning did occur(Wilsan, 1992}, Whether this difference cccurred due to time in
program, test instrumentation, or other factors cannot be delineated. However, it is interesting
to note that the clear gains in Mathematics were made despite relatively less time being spent in
this curricular area than in Reading.

A matter of some concern were the findings relative to the Wechsler Individual
Achievement Test. Unlike the DAT results on prelest, the present sample did not demonstraie
the expected deficits associated with samples of students with learning disabilities on the WIAT.
And, the WIAT results were not consistent with information obtained from previous assessments
of this sample of studants. However, the IQ measures of this sample closely approximated those
reported for & learning disabled sample reported in theWISC-ill manual(p. 213}, Thus, the
apparent inflated achievement scores could not be explained by higher than expected potential to
achieve with consequent higher achievement scores. Rather, it may refiect characteristics of
the 1ests andfer their predictive value with students of this age. For example, none of the three
WIAT subtests are limed whereas the DAT subtests are times. Thus, the WIAT tesis may be
considered more as 'power tests than those of the DAT. It is interesting to note that 8 of 10
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students showed change in a positive direction in Reading and & of 10 in a positive direclion for
Mathematics. Despite higher entering achievement levels, the WIAT measures do appear to be
stable and do reflect growth in the areas of the INVEST program. To date, validation studies with

samples of persons with leaming disabilities have Been minimal.

A particular advantage of the ILS approach for adolescents with learning disabilities has
been demonstrated through the growth reports as depicted in Figures 2 and 3. At baseline
testing, the sys<tem accurately ninpoints deficiencies. Thus, participants are required fo fill
gaps before zttempting higher level objectives. In reading, half of the participants entered the
program at obtjectives below the grads four level. This finding is consistent with researchers
such as Snider and Tarver{1987} who has argued that it is earlier persisting deficits among
those with rezding disabilities which limit growth in higher order skills of reading. This
finding would also bring the resuits of the Wechsler Inidividual Achievemen! Testinto further
guesticn, Of even mere interest is the fact that 8 of 10 participants entered the program at
obiectives belew the grade four level in mathematics. Although studies to date have not
addressed this issua, it would appear that the argument for cumulative deficits as an explanation
for the lack of continued growth in mathematics for adolescents with learning disabilities is
supported by these findings.

The consensus of the participants as indicated in the post-evaluation questionnaire, the
group discussicn, the interim evaluation and the diaries suggest that there were many positive
features fo the INVEST Program which could be of value fo the leaching of adolescents with
learning disabilities. A consistently higher rating for Mathematics suggests that the application
of the INVEST program to Mathermatics would lead to substantial gains if used appropriately. Of
particular interest is that the amount of time over which gains occurred was considerably less
than tor Reading. Despile not rating Reading as highly, there were also significant gains for
most participants. One comment appears to summarize the feelings of participants fowards the
Reading, "I have reading problems and | therefere hate 1o read. And we did a lot of that, but it
was worth it.” Despite high ratings with regard to the amount learned, ILS effectiveness when
compared to traditional teaching found that only 3 of 10 participants would rather have the ILS
alone. Consistent with an earlier study with adults(Wilson, 1982), this stucdy supports the
position that the use of ILS approaches is clearly that of a leaching tool rather than as a
replacement for a teacher. [t should be noted that this project attempted to determine the extent

to which an ILS appraach could be used exclusively. The resulls do indicate that students can
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sustain their attention ta an ILS approach for substantial periods of time. In fact, almost every
participant(9/10) was comfortable with at least twe hours at a single sitting. A comment from
one panticipant's diary may help to understand why students rated this approach highly in termsa
of gains relative to traditional approaches: "I'm really amazed that all the students are keeping
intact with the program so far in the summer. That's saying aiot for something like this because
very few teachers have something positive to say or make you feel good about what your doing.”
Individual attention, encouragement and positive reinforcement ¢an be provided through ILS in
conjunction with teaching. A second comment given in response to whether credit should be
given may also be valuable: "I think it deserves a high schqol credit because we do three times
the work in one day here than one day in high school.”

This agproach appears to lead to positive outcomes where other CAl approaches with
acolescent stucents with learning disabilities have had less positive results{e.g., Farmer, Klein
and Bryson, 1992). Members of the group were meaningfully engaged in academic tasks for
most of the time spent in the classroom. In fact, students commented that they were not used to
reading that much at school. Unlike an earlier study with acults returning tor acacemic
upgracing(Wilson, 1$¢2}, students of this age were not as focussd nor as self-motivated.
However, given corrections for time spent in program, the results for this group were as
favorable. The overwhelming recommendation of the present paricipants to oth:rs of their age
in support of this pregram speaks o «he positive manner in which the program was viewed by
participants. The ccmments of the participant observer over the course of the program also
offered validation {0 the effectivensss of the approach.

An aspect of this program's success can be seen in the attendance rate which exceeded
87%. This was not anlicipated prior to program initiation. Although lass of payment could
result if abused, tew participants were in danger of losing pay for absences. Given the hot
conditions of the classroom, the relinquishing of the entire summer vacation, and the often cited
loss of time with their friends, the students continued lo attend faithfully. In fact, some
Participants chose 10 miss one or two days just prior to program completion. Said one
participant to the External Examiner, "Just don't tell any of my friends that | came every day.

It wouldn't be good for my reputation.”
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From obsarvations and comments from the Instructor and as noted in the previous study,
severai additional advantages to the program should be noted. First, the program allows the
instructor to pinpoint areas of relative weakness, and to assign lessons specific o overcoming
that weakness. Second, if used appropriately, the system should allow the instructor to devote
his time and aitention to matters of instruction for which the teacher Is most effective--
modelling, explanation, the development of higher level thinking skills and, of course, one-to-
one and small group teaching. In ciher words, the system has the potential to make the
instructor more effective and efficient. Finally, the full use cf the ILS allows the Instructor o
engage in efficient curriculum tailoring to the incividual's needs and to the ongoing reporting of
progress in efficient and incividualized ways for a variety of consumers.

A final ccnsideration is the overwhelmingly positive response of parents to this
program. As a group, parents of students with |learning disabilities have often been placed in
acdversarial positions in dealing with schools. Services to students with leaming disabilities are
often viewed as insufficient. Rarely have programs been unanimously viewed as positive
academically and personally for their sons and daughters. From their perspective, discernible
gains were realized in ways in which only parents can measure, The unanimous

recommendation of this group for this program to be continued is encouraging.
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CONCLUSIONS

In conclusion, Integrated Learning Systems can be of significant value in the academic
upgrading and personal growth of adolescents with learning disabilities at the early high school
level, Using the INVEST integrated learning system, this study has shown that gains can be
achieved in the areas of Reading and Mathematics over a relatively shori(six weeks) but
intensive time period. Evidence from a variety of sources indicating the positive growth in both
acacemic and personal areas strongly supports the broader application of these systems to this
'at-risk’ group. It is important to note that the use of an ILS approach for adoiescents with
learning disabilities should not be seen as a ‘total' approach 1o mesting their academic needs.
Basic skill strategy development represents but one component of a comprehensive 8gproach 1o
enhancing the !2aming skills of adolescents with learning disabilities. The concurrent need for
the develepment ¢f leaming strategies, content-relaled'strategies. social development, and
motivation cannot be underestimated. Because these systems have the potential for extended use
beyond the sechool day, require minimal supervision and will be more readily' available in the
future, schools need to begin to plan for the extended and integrated use of these systems.
Finally, this study once more suppors the position that integrated learning systems are a
valuable adjunct to 1eaching, but are not a replacement for good teaching. In _apraviaus report,
it was stated that the Integrated Learning System “Should allow the [nstructor to devote his/her
time and attention to matters of instruction for which the teacher is most effective--modelling,
explanation, the devalopment of higher level thinking skills and, of course, one-to-one and
small group teaching. In other words, the system has the power to make the instructor more
effective and efficient"(Wilson, 1992, p. 9). Computers are there to assist not tc replace the

teacher.
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LIMITATIONS OF THE STUDY

Kellman(1990) has outlined the current lack of effective evaluation of exisling
integrated leamning systems. Among the concesns raised are the following: studies are
commissioned by the IL8 companies themselves; unfavorable results are not released; children
in the primary grades are used such that development could be respensible tor positive changes
rather than the system; and most importantly, that Important variables are not conlrolled
including teacher involvement, time on task, and frequency of expesure. In concluding this
report, it is important to note that this study has attempted to control for all of the above. As
well as the 'independent’ funding, this stucdy has clearly defined the role and involvement of the
teacher, the time on task and frequency and duration of exposure to the system. However,
Kellman(198¢) has also noted the need for control groups. The limitation of this study may be
the lack of a comparable non-treatment group. The sile of the ILS lzb in a more rural
community restricted the availability of subjects and negated the possibility of a non-treatment
control group. For this study, it may be particularly unfortunate because a non-ireatment
control group would lend further credibility to the present findings. Furthermore, & non-
lreatment contol group may have ‘lost' further ground due 1o the lack of school involvement over
the summer reak. In a non-published report, Backman({1992) found that students at a
residential school for students with learning disabilities lost up to two years in mathematics
with lesser losses in Reading from Spring to Fall testing. As well, the need to use a
comprehensive set of measures ¢f academic growth which relate more directly to the content of
the INVEST program and which include both power and speeded measures is recommended. Since
informal followup has provided some evidence that there has been positive growth and transfer
from this program experience, there is a need to determine how and to what extent the LS
approach can be integrated into resource programming for adolescents with learning
disabilities. For these reasons, further evaluative studies on other groups of students with
learning disabilities will be required.
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RECOMMENDATIONS |

The following recommendations are made:

1. That the use of the INVEST integrated learning system be emplayed for learning skill
enhancement in Reading and Mathematics for adolescents with learning disabilities. Particular
use of the system for Numerical Operations and Reading is suppored.

2. That the use of the INVEST system be considered as an imporlant adjunct to the provision of
resource services to adolescents with learning disabilities. However, the use of this system
should be integrated into a comprehensive approach which addresses all of the needs of the
adolelscent with learning disabilities.

3. That further application of the INVEST Program fo persons with learning disabilities be
accompanied by ongoing evaluation in order o determine how and to what extent this valuable

resource can be of value.

4. That further studies consider the inclusion of non-treatment control groups and
consideration inclusion of a participant observer.

5. That the modes of delivery of the program and the physical arrangements of the laboratory
reflect the learner and personal needs of the adolescents with learning disabilities being served.
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TABLE 1: DAILY/WEEKLY TIMETABLE BY CURRICULAR AREA

Monday to Thursday

TIME ACTIVITY
8:30 - 10:30 Reading
10:30 - 11:00 Workbooks/ Off-Line |Instruction
11:00 - 12:00 Mathematics
12:00 - 12:30 Lunch
12:30 - 1:30 Reading
1:30 - 2:00 Writing/Journal Writing
2:00 - 3:00 Mathematics
Friday
TIME ACTIVITY
8:30 - 10:30 Reading
10:30 - 11:00 Workbooks/ Off-Line Instruction
11:00 - 12:00 Mathematics
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TABLE 2: PRETEST AND POST-TEST RAW AND DERIVED SCORES ON ACHIEVEM™NT MEASUF -

VECHSLER INDIVIDUAL

PREYEST | POST-TEST

PRETEST

| POST-TEST

WILCOXON TEST*

\CHIEVEMENT TEST RAW SCORES STANDARD SCORES PAIRED
X X X X OBSERV- | SIGNIF-
(s.d.) (s.d.) ATIONS |ICANCE
leading Comprehension 27.50 29.40 92.30 98.10 8 0.046
(3.27) (3.31)
Aathematics Reasoning 40.70 40.80 100.00 100.30 5 n.s.
(2.21) (3.01)
lumber Operations 33.50 35.80 91.50 99.90 10 0.023
(3.21) (2.10)
JNFFERENTIAL APTITUDE PRETEST ] POST-TEST PRETEST I POST-TEST WILCOXON TEST*
EST RAW SCORES PERCENTILES PAIRED
X X % X OBSERV- | SIGNIF-
(s.d.) (s.d.) ATIONS | ICANCE
erbal Reasoning 16.00 20.10 29.00 40.50 10 0.037
(4.37) (7.59)
lumerical Ability 16.20 20.90 32.00 48.00 9 0.008
(5.88) (3.35)
Based on raw scores
36
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TABLE 3: RESULTS OF THE PROGRAM EVALUATION
QUESTIONNAIRE

PROGRAM CONTENT & DELIVERY|

Excellent Above Average Balow Paor
Average : Average
Reading on Computer 20.0% 20.0% 50.0% 10.0% 0.0%
Mamatics on Cornputer 50.0% 20.0% 20.0% 10.0% 0.0%
Workbooks on Mathemalics 10.0% 10.0% 50.0% 30.0% 0.0%
Computer Journals 20.0% 30.0% 40.0% 10.0% 0.0%
Do you think that the B-week course should have baen
longer? 10.0%
sbout this length? 80.0%
shorier? 10.0%

The amount of time spent on the computer each day should have been

more 10.0%
lass 10.0%
about the same 80.0%

The amount of time spent on the workbooks should have been

more 0.0%
less 10.0%
about the sama 90.0%

The amount of {ime spent with the instructor should have been

more 20.0%
iess 0.0%
about the same 80.0%

How much time could you comfortably spend on ihe computer at ene time?

30 minutes 0.0%
1 hour 10.0%
2 hours 40.0%
3 hours 20.0%
all day 30.0%
Did you flnd that writing to the instructor by computer to be of beneflt?
Yeos 60.0%
No 40.0%

PERCEIVED ACADEMIC/PERSONAL GAINS

As a result of thls course, do you feel that you are

Yes No Ne¢ Response
a better reader? 70.0% 30.0%
better in mathemalics B80.0% 20.0%
a better leamer? 70.0% 20.0% 10.0%
more able to gel along with others? 60.0% 40.0%
_ & more canfident learner? 50.0% 40.0%
more able 10 concenlrate? . 650.0% 40.0%
a more highly motivaled learner? 60.0% 40.0%
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TABLE 3: RESULTS OF THE PROGRAM EVALUATION I
QUESTIONNAIRE{CONT'D) _

INVEST(ILS) vS. TRADITIONAL TEACHING APPROACHES

Using this computer approach, | feel ! learned

more than By traditional ways
as much as by tracitional ways
less than by traditional ways

8C.0%
0.0%
20.0%

Comparad to regular high school courses, do you feel that this computer

approach s

bettar 70.0%

about the same 20.0%

nct as aflactive 10.0%
I liked using this computer approach

mare than learning by tracitonal ways 30.0%

as much as learning by traditicnal ways 40.0%

less than learning by traditional ways 30.0%

INTEREST/MOTIVATICN

With the amoun! of work you did, do yzu agree that this course desarved a high

s¢hool credit?

Yes 840.0%
No 0.0%
Yes & Nc 10.0%

Would you have completed the course if you were not paid?
Yes 3C.0%
Nc 70.0%

If given the chance to do further courses that were sel up like this one, would

you have
a sirang intergst in taking part? 50.0%
some interest in taking pan? 40.0%
no interest in taking pan? 10.0%

PERSONAL RECOMMENDATION

ERIC

Aruitoxt provided by Eic

Would you recommend this program to others of your age?

Yes 90.0%
No 0.0%
Yos & No 10.0%
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Figure 1: Cumulative time & percentage
of time by curricular area

OFF-LINE MATHEMATICS

WRITING
~11.5 HOURS (7.2%)

7.5 HOURS (4.7%)
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MATHEMATICS

—52 HOURS (32.6%)

| READING
t

81 HOURS (50.8%) — '_j:;;_z_':
"';_[—i '355\ OFF-LINE READING
g ;k
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Figure 2: Critical ranges of intraindividual growth
patterns in Reading expressed as grade
equivalent objectives at entrance and exit

Range

Students

~
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Figure 3: Critical ranges of intraindividual growth
patterns in Mathematics expressed as grade
equivalent objectives at entrance and exit
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Invest - Curricuolum Overview

Number of On-Line Lessons — 3.0
Number of Hours

Ry A R

L

5
GED LS I Reading Maih Wiiting Leaming
i E . 19 150 60
EIECSH IR o * . L
|' 9 149 Houre S0 Hours 46 Hours 2 Hours
ARBEIl & Math Writing Life Skills
w5l (7-8) 2 Reading/Critical Reading 3gs 168 25
! 98B0 ¢---
i 6
i ABI I 314 Hours 139 Hours 109 Hours 10 Howrs
il (-6
£ 4
lv;" I_;‘i[eracy 3 Reading Math Writing Survival Skills |
-I‘ )
ﬁ| (l"]) 2 | |2.90|' 370 79 2004
il 328 Hours 928 Honrs 25 Haurs 30 Hours
e !
- Ttending Math Writing  Life Skills
MRy oo "

gt i s L |

Tier

Subject
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. of INVEST's three

of learning

zvement incorporates

» skills instruction in
ing, writing and
rematics. At the Tier 1
Tier 2 levels, learning
v are also integrated
the curriculum. The
plexity and variety of
on content changes from
ieve! to the next, giving
'ents a progressive,
lenging program of learning
self-improvement.

Tier1

Pre-Reading and Reading

Yocabulary
Comprehension
Spelling
Language Skills

Tier2

Reading

Yocabulary
LComprehension
Critical Reading
Reference Skills

Spelling

Vocabulary
Comprehension
Critica’ Reading

Science & Social Studies
Literature & Poetry
. Spelling

Words, Sentences & Paragraphs
Practicat Writing
Language Experience
Keyboardiag

F Mathematics !

Number Concepts
'Whole Number Operations
Measurement

Applications

Language Skills
Grammar Usage & Mathematics
Process Writing
Letier Writing
Forms
Word Processing

L

wiios

Language Skills
Process Writing
Business Communication
Essay Writing
Word Processing

d\ Mathematics H

Number Concepts
Fractions & Decimals
Geometry & Measurement

Pre-Algebra
Graphs & Charts
Problem Solving

Review of Whole Numbers
Review of Fractions

Mathematics

Review of Decimals
Algebra & Geometry
Measurement & Statistics
Problem Solving

“ Survival Skills-

Information Sigas
Direction Signs
Business Sigos

Traffic Signs

Life Skills

Career Skills
Consumer Skills
Daily Living Skills
Reading Maps

Learning Skills-

Test Taking Strategies
Interpreting Graphics
Resources
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. ' PO Bax 550
Sormgmll
Nava Scoha
BOM 1X0

1 Main Streat

Nova Scotia
: 502 5973737
Comrmunity College Cumberiand Campus Fax 597-2518
Cur fite no:

Tune 23, 1993 @@ PY

Dear Parent or Guardian:

This sunner the Nova Scotia Community College, Cumberland Campus,
is undertaking a ten-wesk Research Project commencing the week of
July 5-9. Tnis project will be carried out in cooperation with
the Cumbkerland District Schoecl Beard and Mount Allison
University.

The purpose of this project is to determine whether a computer=-
based learning system can be successful in raising the learning
skills of students in their early high school years. Based on
teacher recommendations and scheool performance, your soan or
daughter is a pocssible candidate for this project.

The College will be offering a financial incentive to students
participating in this project. Remuneration will be at the rate
of $115.00 per week based on attendance and participaticen. To
gualify students must be prepared to participate in the entire
program and to attend at all times.

We trust that this project nay be of interest to your son or
daughter. A Details of the program are enclosed and we would
welcome your scn or daughter as a possible candidate in this
exciting research project.

Yours truly,

/egc,,,,ew

George R. Laird

GRL/wk
cc - Dr. Lex Wilson, Mount Allison University
- Mr. Bili Campbell, Principal, SJsH

Newa Scotd
Dazar=~e~: ¥ Zo.cannr

®
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INVEST
A COMPUTER-BASED LEARNING SYSTEM
FOR HIGH SCHOOL STUDENTS

A RESEARCH PROJECT

WHAT IS THRE INVEST SYSTEM?

The Invest Program is a ccmputer-based learning systen which
allows the student to entar the program at the point where his or
her present learning skills are lhased. Students wark at their
cwn pace using a prescriptive, individualized curriculum. The
Invest Systen has over 4,000 lessons and covers a very wide-range
of difficulty levels.

WHEY WOQULD I WANT MY SON OR DAUGHE 'R TO PARTICIPATE?

The Invest Program has keen shown to be effective in raising the
sKills of perscns in the arsas of language, writing and
mathematics. The Program has been found to be highly interesting
to students because each student works individually and at his or
her own pace. Each student works to improve him or herself. He
or she is not in competition with others but with himself or
herself.

EOW WILL MY SON OR DAUGHTER BE INSTRUCTED?

Each day your son or daughter will receive instruction through
the computer in the areas of reading, mathematics and writing
skills. These computer sassions will be 40 minutes in length and
will be followed by periods of independent work from workboocks.
An instructor will be available to each student at all times and
will help with any problems as well as to assist in using the
Invest Progran.
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WHEERE ARE THE CLASSES AND WHAT ARE THE EQURS OQF INSTRUCTION?

Classes will be held in the Invest Lab at the Cumberland Campus
of the Nova Scotia Community College in Springhill. Classes will
begin promptly at 8:3032M and end at 3:30PM. On Fridays, classes
will end at 12:30PM for the day. Students will recsive ten
minute breaks in the morning and afternhoon and a 40 minutz lunch
break.

WHAT A3OUT MEALS AND TRANSPORTATION?

Students will be expected to provide their own lunch and
transportation to and from the Campus.

WHAT ARE TEZT CONDITIONS FCR RECEIVING CREDIT AND REMUNZRATICN?

Both the high school credit and allewances are hased upen
attendance and active participation. Students will receive
$23.00 per day (or $115.00 per weak). To be eligible for these
benefits the folleowing conditions must be met:

(1) Agree to actively participate each day of the progran and
(2) Miss no mora than five days over the length of the Program.

Participation means coming each day prepared to work and actively
involving oneself in all aspects of the program. It also means
taking part in some additional testing at the beginning, at the
end of the praogram, and, briefly, after the students return to
school in the fall.



Students may miss up to two days (for illness, etc.} without
losing thelr pay for the day. For missing three to five days,
the student will lose a day of remuneration for each day’s
absence. If a student misses mora than five days he or she will
ba understocd to havae withdrawn from the prograa and will not be
eligibla for any remunsration. )

Payment of the remuneration for nine weeks of the project will be
nade during the weekx of September 10, 1993. Payment for the last
waek of the project will be made at the end of Novembar.

HOW CaN I GET MY SON OR DAUGETER INVOLVED?

Complete the attached consent form and return it by Tuesday,
June 29, 1%9%3. Selection of the final group will be made by
Friday, July 2, 1993. The project will ccmmence July 5, 1993,
and concludes with post-testing of students the week of
Septembker 7-11, 1993.
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fag .. JUNIOR-SENIOR HIGH SCHOOL

Office of the Principal
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P. Q. Box 1060. Springhill. Nova Scoria. BOM 1X0

June 23, 1993

Dear Farent or Guardian:

The Cumberland District School Board and the Springhill Senior High School
are participating in the Nova Scotia Commmity College, Cumberland Campus,
Research Project to be conducted this sunmer.

Your son or daughtar has been nominated as a possible candidate to take
part in this research project. Because he or she will be required to give up
their summer break and possible employment, two incentives will be offered.
Students who complete the program successfully will be granted the equivalent of
a credit towards their high school completion. Also, students will

receive an allowance of %115 per week based on attendance and
participation.

To be accepted for this research project, the students mst be prepared to
actively participate in all aspects of the program.

Please review the enclosed documents thoroughly. If it is your desire
that your son or daughter be considered for this project, please complete the
attached PARENT RELEASE FORM and return to my office by Tuesday, June 29,
1993. Successful applicants will be contacted shortly thereafter.

It there are any questions, please feel free to contact me.

Sincerely,

o L L

William Campbell, Principal
Springhil] Senior High School

BC/ga

cc: Mr. G. Laird, Principal, NSCC, Cumberland Campus
Dr. Lex Wilson, Mount Allison University
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INVEST

A COMPUTER-BASED LEARNING SYSTEM
FOR HIGH SCHOQL STUDENTS

A RESEARCH PROJECT

PARENT RELEASE FORM

I : agree to allow my son/daughter
{Parent/Guaxdian)

to participate in the RESIZARCH

(Name of Sen/Daugh<cer)

PROJECT as a student in tha INVEST PROGRAM.

It is my understanding that for my son/daughter tg receive a high
school credit and remunava.lon, he/sha will be reguirecd tz

actively parsicipats in the progranm and miss not more than 5 davs
of classas.

(Signed by Parent/Guardian)

(Signed by s%=udent)

(Today’s Rate)

27
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THE INVEST SUMMER PROJECT

PROGRAM EVALUATION QUESTIONNAIRE

THE PURPOSE QF THIS QUESTIONNAIRE IS TO EVALUATE THE INVEST COMPUTER

PROGRAM.
ALL OF YOUR ANSWERS WILL BE HELD IN CONFIDENCE.
THANK YOU FOR COMPLETING THIS QUESTIONNAIRE.

1. I'liked using this computer approach

more than learning by traditional ways
as much as learning by traditional ways
less than learning by tragitional ways

— ———
—

———

2. Using this computer approach, | feel | learned

more than learning by traditional ways
as much as learning by traditional ways
less than learning by traditional ways

—— .

3. RATE EACH PART OF THE INVEST PROGRAM USING THE SCALE BELOW:

1 2 3 4 5

Excellent Above Average Below Poor
Average . Average

Reading on Computer
Mathematics on Computer
Workbooks on Mathematics
Writing on Computer L
4. Do you think that the 8 week course should have been
longer?

about this length?

shorter?

5. The amount of time spent on the computer each day should have been
more

less

about the same

6. The amount of time spent in the workbooks should have been
Mmore

less

about the same

7. The amount of time spent with the instructor should have been
more

fess

gbout the same

——

05
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8. How much time could you comfortably spend on the computer at one time?
30 minutes

1 hour

2 hours

3 hours

all day ’

9. If given the chance o do fusther courses that were set up like this one, wduld you have
a strong interest in taking part?

some interest in faking part?

neo interest in taking parnt?

PLEASE COMMENT:

L ——— DTS PP R L e e

10. Compared to regular high school courses, do you feel that this computer approach is
_ better

about the same

not as effective

11. As a result of this course, do you feel that you are

a better learner?

a better reader?

better in mathematics?

more able 1o get along with others? _
a mere confident learner?

more able to concentrate?

a more highly motivated learner?

12. Did you find that writing to the instructor by computer to be of benefit? If so, how?
PLEASE COMMENT:

et o e o e e W e st Sk B8 Ty e T S D et 4} o Y S o o e . e e e et e et e S e

13. Would you recommend this program to others of your age?
Yes
Mo

WHY OR WHY NOT?

60
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14, Were there parts of the program that you found frustrating? [f so, please explain.

—_———— e —.—— — o —— T o i e e S iy " PR Y W e e T W e e —— — ———
—_—— —— -
—— —— — —_ . - ———— e

15, If this program were offered again, what would you want to see changed?
PLEASE COMMENT:

—— —— —— — — —— -— ——— e e g

16. With the amount of work you did, do you agree that this course deservad a high school
credit?

PLEASE COMMENT:

17. Would you have compieted the course if you were not paid?

PLEASE COMMENT:

el o o e e e e e s e e e e e e T = Y ¥ P e e e e e e o e e o e o e o o e e e e e e

— et et et . B M e M e e e S e e e e e e iy A o et e e et e e e e e e e e e = e o e o e e o et e o

18. Was there anything you thought should have been asked that wasn't, or anything that you
think is impartant for us to know about the program?

PLEASE COMMENT:
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Computer Assisted Learning Student Evaluation
August 6, 1993

We are at a natural evaluation point in our class. | think we
have accomplished a great deal and should be proud of ourselves.
At this point, it would be helpful to me to get some feedhack on
the previous classes.

1. What activities do you enjoy most in this program?

2. What activities do you anjoy least?

3. What did yéu feel you learned from the classes?

4. What did you expect the classes to be [ike when you started?
5. Did it turn out the way you expected? Why or why not?

6. Are there any suggestions you could make for the next few
sessions?

7. What do you think are the strengths and weaknesses of this
type of learning ?
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8. What is your goal in relationship to education and this
program?

9. Would you consider this program to be effective in regards to
upgrading. ({yes) cr {no). Why?

10. Would you recommend this program to others?

11. Do you feel the time spent on the computer is too much, too
little or just fine?

12, Do you feel the time spent working off the computer is too
much, too little or just fine?

Thank you'fcr completing this survey
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