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COMPARISON OF COMPUTER AND PEER PRACTICE

Abstract
This study compared the effectiveness of computer-assisted practice and peer-partner
practice in treble-staff note recognition. Six 3rd-grade classes participated in 3 sessions,
each including a 2-minute pre-test, a lesson on treble staff notes, a 10-minute practice
drill, and a 2-minute post-test. During practice, half the students used the online Note
Trainer from Ricci Adams’ Musictheory.net to practice identifying notes, while the other
half practiced with a partner using flashcards of the notes of the treble staff. Results
showed the computer students averaged over twice as many correct answers as the peer
practice group at the end of the first session. The peer groups began to catch up in
subsequent sessions, but the computer group still scored over 30% better than the peer
group at the end of the third session. Computer practice was especially effective in a

bilingual class, where the computer students outscored the peer group after 3 sessions by

178%.
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A Comparison of Computer-Assisted and Peer-Partner Practice
in Treble-Staff Note Recognition

Elementary music teachers have the responsibility of teaching their students the
National Standards for Music Education (see Appendix A) (Consortium of National Arts
Education Associations, 1994). These standards work together to develop the student
into a lifelong musician or at the least an informed lifelong music consumer. Covering
all of the standards is a daunting task in itself, but it becomes an even greater challenge
when faced with the time constraints given to the elementary music teacher.

In the ideal music classroom, elementary students would receive at least 90
minutes of general music instruction per week, divided into 20—30 minute periods for
grades one and two, and 25—45 minute periods for grades three through six (Consortium
of National Arts Education Associations, 1995). According to The Texas School Music
Program, a basic program includes at least two periods per week for a total of no fewer
than 60 minutes. A quality program would include three periods weekly for a total of
75-150 minutes (Texas Music Administrators Conference, 2005). The reality is that few
schools are able to meet those recommendations. In my current teaching assignment in a
highly-reputable school district, I see each music class for just 45 minutes every sixth
school day. Adding in the weekends, eight to ten days pass between music classes, and
students are seen less than thirty times during the school year. Careful planning is
necessary to ensure that all-important concepts are included.

With such a time lapse between classes, presenting musical concepts must include
time for student practice of those concepts. As time is at a premium, it is important to

find the most efficient method for practice. Computer-assisted practice and peer-partner
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practice with flashcards are two methods by which students can reinforce the learning
acquired in the music classroom. This study compares the effectiveness of these two
methods with third-grade students as they practice concepts from Standard Five,
specifically, learning to read pitch notes on the treble staff (Consortium of National Arts
Education Associations, 1994).

Literature Review
Flashcards

Reading a musical score is not unlike the skill of reading books. Music reading
depends on individual note recognition just as reading at its basic level involves letter and
word recognition. One of the goals in the music class is to increase the speed of the note
recognition, to make way for the actual playing or singing of that note. While research
findings on the use of flashcards in music reading are scarce, there are studies on the
effect of flashcards in the general reading classroom.

Flashcards have been found to be useful in increasing the speed of word
recognition, which then leads to better comprehension in poor readers (Tan & Nicholson,
1997). Reading involves many skills at once, so to make them become automatic, some
of them need to be “overlearned.” In continued study, Tom Nicholson (1998) found
when students had success in just one skill of reading (identifying words), they acquired
confidence in their efforts to improve their reading (Nicholson, 1998).

Karen Fuson and Kathleen Brinko (1985) compared the use of flashcards versus
computer drill for learning basic math facts. Their study lasted for 6 weeks, drilling four
days out of the week, and then taking a progress test on the fifth day. There was learning

in the first two weeks, but the third and fourth weeks showed little or no learning. The
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groups traded activities the fifth week, and some learning was observed which was
attributed to the novelty of the new activity. Overall, both methods produced equivalent
learning (Fuson & Brinko, 1985).

Computer-Assisted Instruction

Computer technology has been shown to improve how and what children learn, as
reported in an article by Roschelle, Pea, Hoadley, Gordin and Means (2000). They
examined 21 major studies from 1989-1999, including some meta-analyses. The studies
covered a wide range of ages, abilities and academic subjects. Most of the studies
resulted in improvement in student performance attributed to the use of computer
technology (Roschelle, Pea, Hoadley, Gordin, & Means, 2000). Computer use in a first-
grade reading classroom was found to have a significant effect on the students’
vocabulary development, yielding a much larger gain than in the control group of
students who had been taught by the direct teaching method (Boling, Martin, & Martin,
2002).

Computer-Assisted Instruction (CAI) software in music has been used for
learning and practicing music theory concepts since the late 1960s. Due to the high cost
of equipment, this first generation of CAI was limited to colleges and universities where
the hardware was already in place. A second generation came about in the late 1970s,
when personal home computers became available. In the early 1980s, a standardized
language for computers and synthesizers was created (Musical Instrument Digital
Interface, or MIDI), influencing the third generation of CAI in music. Fourth generation
software was improved with enhanced graphics, improved sound, and faster processing.

Finally, a fifth generation appeared on the Internet, where CAI music programs became
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available online (Peters, 1992). David Beckstead (2001) sees this technology both as a
tool of efficiency and as a tool of transformation for music education (Beckstead, 2001).

While there are many articles on the use of computers in music education, there
are very few studies specifically measuring the effect of computer study on music reading
skills. A study by Willett and Netusil (1989) examined the effectiveness of computer
drill versus classroom instruction while learning bass clef notes. Software called Clef
Notes was used, and results showed that the computer students scored significantly higher
than the students drilled by the teacher in the classroom setting. An interesting
observation was that while the computer might seem impersonal, a student might actually
see it as being more personal. A computer can give its undivided attention to the student
while the teacher’s attention is divided among the students in the classroom. Other
advantages to the computer instruction are the infinite patience of the computer and the
control the student is allowed to have (Willett & Netusil, 1989).

Computer-aided collaborative learning was observed to be a positive experience
in a harmony class at the New England Conservatory of Music. Contrasted with the
passive classroom environment, the students interacted in discussions in the computer
lab, sharing in decision making and problem solving (Hoffman, 1991).

Peer Tutoring

Peer tutoring generally does not involve the actual presenting of new material by
the student tutor. In the following studies, peer tutoring refers to the help given by
students with the practice of concepts already learned. In the ClassWide Peer Tutoring
(CWPT) model, tutoring often occurs as reciprocal pair practice, each student taking turns

as the tutor and the tutee.




COMPARISON OF COMPUTER AND PEER PRACTICE 10

The benefits of peer tutoring were demonstrated in a longitudinal study by
Greenwood, Delquadri, and Hali (1989). Over a period of four years, in addition to the
classroom teaching, a group of students used the CWPT method while the control group
received only teacher instruction. Students involved in the peer tutoring produced
significantly greater gains in test scores than did the control group (Greenwood,
Delquadri, & Hall, 1989).

CWPT allows teachers to use the same method of instruction for all students while
differentiating ability level. A study of third graders over six weeks found that students
using CWPT experienced substantial gains in spelling test scores, with the greatest gain
percentage coming from students who were at-risk learners (King-Sears & Bradley,
1995).

Another study on CWPT methodology in the reading classroom tested its
effectiveness with low achievers (with and without disabilities) and average achievers.
After 15 weeks, students in peer tutoring classes saw gréater reading progress than those
in the non-tutoring classes, regardless of their achiever status (Fuchs, Fuchs, Mathes, &
Simmons, 1997).

Alexander and Dorow (1983) examined the effects of peer tutoring on the music
performance of both the tutors and the tutees in a beginning band class. In one
experiment, they found both tutors and tutees performing substantially better on post-tests
than those who had the traditional band instruction (Alexander & Dorow, 1983). Darrow,
Gibbs, and Wedel (2005) studied the effectiveness of CWPT in the elementary music
classroom. In this study, the students followed the CWPT model as reciprocal tutors,

where each took turns being the tutor. The findings showed that peer tutoring was
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effective in learning key signatures, and tutoring produced simultaneous learning. There
was no comparison made in this study between the peer tutoring and any other type of
practice (Darrow, Gibbs, & Wedel, 2005).

Computer-Assisted vs. Peer-Partner

Morgan Carlyle (2006) compared computer instruction software to peer tutoring
with second-grade reading students and found increases in skill in both groups, as well as
the control group. There was no significant difference between the methods used, which
lead to the conclusion that the practice itself, not the methodology, was responsible for
the increase (Carlyle, 2006).

There is general consensus that both computer-assisted instruction and peer
tutoring are effective methods for enhancing learning in the classroom. However, there
has been little study comparing the effectiveness of computer-assisted practice versus
peer-tutoring practice in the elementary classroom, let alone the elementary music
classroom.

I want my students to experience the confidence in identifying music notes that
the Nicholson study (1998) observed in students who used flashcards for learning to
identify words. The lack of information comparing computer-assisted practice to peer
tutoring with flashcards motivated this study. I compared the scores of pre-tests and
post-tests of students who practiced identifying notes on the treble clef using a computer
to the scores of students who practiced their notes using flashcards in a reciprocal peer-

tutoring setting.
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Methodology
School Demographics
The study was completed with all third graders in a suburban elementary school
of 740 students. Demographics for the grade level are listed below in Table 1.

Table 1
Demographics of Study Population

Total: 114 third grade students

Female 65%
Male 35%
Hispanic 52%
White 28%
Black 16%
Special Education <1%
Economically Disadvantaged 31%
Limited English Proficiency 15%

The grade level is divided into six different classes, ranging from 18-21 students
in each class. One class with 83% of its students having limited English proficiency uses
bilingual instruction in English and Spanish. Music classes are taught in English as an
important component of their language learning, but I do use Spanish in my classroom
when it is critical for clear understanding of instructions or concepts.

Pilot Study

A pilot study was conducted with two classes of fourth graders. Many students in
these fourth-grade classes already had some prior experience with note reading, so I did
not compare the scores from these sessions. The purposes for the pilot were to practice
presenting the teaching portion of the lesson and to work out procedural details.
Teaching the lesson twice to fourth-grade classes allowed for time to revise and re-teach
the lesson to ensure uniformity of presentation to all third-grade classes.

While I had originally planned to do the whole session in the computer lab, the
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staff board in the music room was better than a plain white board for the direct instruction
portion of the lesson. After the pre-test and lesson, we went to the computer lab (just two
doors down from the music room) for their computer or peer practice, returning to the
music room for the post-test. I also found the best procedure was to have a clipboard
with all the materials already on their chairs to increase efficiency and reduce student
distraction.

One final benefit to running a pilot was discovering that it really bothered those
students who did not know their notes to leave the spaces blank, especially in the pre-test.
By telling the students to put a question mark in the blank if they did not know that
particular note yet, all students were writing something during the tests, and no one felt
embarrassed because they had few or no answers.

Materials

Materials used in this study included (a) author-created pre-tests and post-tests;
(b) clipboards with pencils; (c) a timer; (d) a whiteboard with a three-inch staff and
markers; (e) author-created flashcards; and (f) a computer lab with Internet accessibility.

The pre-tests and post-tests were created with the notation program, Sibelius 5
(see Appendix B). All tests used the same format, but every test had a different note
order. Each line and space note was represented every nine notes to ensure that even if a
student only answered the first nine notes, all the material would be covered. There were
27 notes on each side of the page for a total of 54 notes.

The pre-test and post-tests were attached to clipboards. Pencils were attached to
the clipboards with hook-and-loop tape, so all students could easily find their pencils, and

pick them up at the same time. This also provided a specific place for students to place
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their pencils when time was called. A digital timer was used to time the tests as well as
the practice time. A 12-foot white board with a six-foot long permanent staff was used
for the lesson portion of each session. Students sat on a rug in front of the board during
the lesson.

The flash cards used by the peer partners were created using the software, Sibelius
5 (see Appendix C). They measured four inches by five inches in landscape orientation.
The computer practice program used whole notes, so whole notes were also used for the
flashcards. A sticker was placed on the back of each flashcard with the name of the note.

Students doing computer practice used the online music theory site, Ricci Adams’
Musictheory.net (see Appendix D) (Adams, 2000). This site provides lessons and
“trainers” in various musical concepts. The computer students used the Note Trainer drill
for their practice time. The notes are presented one at a time, similar to a flashcard, and
students click on the letter name of the note. The range of notes can be selected, and the
computers were set to use only the lines and spaces of the treble staff.
Procedure

The study took place over a three-and-a-half week period in the middle of the first
semester. Each class had three sessions, following its regular rotation schedule of
coming every sixth school day (every eight to ten calendar days).

Session One. The session was divided into four sections: Pre-test, Lesson,
Practice, and Post-test.

Pre-test. Clipboards with pencils and both pre-test and post-test were on the
students’ chairs as they entered the room. Students were asked to write their name at the

top of the pre-test, then to replace their pencil on the clipboard and turn it over on their
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lap. I explained that we were going to do a project on learning the notes of the staff, and
we would begin by taking a pre-test like they do for spelling in their classrooms.
Students were assured this was not for a grade, but only to find out what they already
know. They could put a “?” in each blank where they did not know the notes. The timer
was set for two minutes, pencils were picked up, and “go” was called. At the end of the
two minutes students were instructed to put their pencils back on their clipboard.
Leaving the clipboards on their chairs, students moved over to a rug by a whiteboard that
had a large staff for the instruction time.

Lesson. The following lesson was presented to the students, introducing them to
the notes of the treble staff (see Appendix E for a detailed lesson plan):

1. Present staff’s five lines and four spaces (compare to hand’s five fingers and the

four spaces between fingers).

Draw a treble clef sign, naming the staff now as treble staff.

Place a star where the clef sign crosses the G line, and then out on the staff write

G on the G line.

4. Explain musical alphabet (A comes after G).

Discover other names of notes on staff (stack line notes in a column, space notes

in a column).

6. Draw a rectangle around the space notes, allowing students to discover the word
FACE. Holding their “handy” staff (hand held sideways), point to each space
naming the notes.

7. Ask if the notes of the lines make a word (no), but explain there are sentences to
help us remember the order: Elvis’ Guitar Broke Down Friday; Every Good Boy
Deserves Fudge. Practice naming notes on students’ “handy” staff.

8. Give guided practice on staff, using whole notes, half notes, quarter notes on
different lines and spaces. Explain that it doesn’t matter what kind of note is used
(quarter, eighth, half), the name of the note is determined by what line or space
the circle part of the note is on.

Rl 2

e

Practice. Before going to the computer lab, I explained that half of the class
would be practicing notes with partners, and half of the class would be practicing their
notes on the computer. The assignment of computer or partner was done before class by

drawing names out of a box. Partner pairs were also determined beforehand by random
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drawing (boys with boys, ygirls with girls).

Each method was demonstrated before going to the computer lab. Pairs would
receive a pack of 27 flashcards (three sets of lines and spaces of treble staff) with answers
on the back. One student would then show his or her partner one card at a time,
correcting if the answer was incorrect. After completing the stack, the student would
hand the card to their partner, and roles would be reversed. Partners would be allowed to
talk as needed during the practice time. The Note Trainer computer site was then
demonstrated to the students. Notes would appear one at a time, and the student would
choose the correct letter name from a list at the bottom of the screen. A correct answer
would advance the program to the next note while an incorrect answer would cause the
correct letter name to appear in red next to the note for a few seconds before advancing to
the next note. Computer students would not be allowed to talk to anyone during the
practice time.

Following the demonstrations, the class lined up and went to the computer lab.
Peer partners were assigned places spaced throughout the room, and had to wait with
flashcards down uﬁtil all the computer students had opened the website to the Note
Trainer page. When all were ready, the timer was set for ten minutes and “go” was
called. When the buzzer rang, students had to close out the computer program or put
flashcards back in their stack. Computer stations were straightened up, and the students
lined up to go back to the music room.

Post-test. Upon their return to the music room, students picked up their
clipboards and put the post-test papers on top and wrote their names at the top. After their

names were written, they had to return the pencils to the clipboards until all students were
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ready to begin. Instructions were the same as for the pre-test: if students did not know
the answer, they could place a question mark on the space. The time was set for two
minutes, and “go” was called. When the buzzer rang, students placed their pencils on
the clipboards and turned in the clipboards with papers and pencils still attached.

If there was time left in the class session, a song or game was played, but the
notes were not discussed after the post-test.

Sessions Two and Three. For the next two sessions, the same procedure was
followed. There was no review given before the two-minute pre-test. After the pre-test,
students moved to the rug by the whiteboard for a review of the staff notes, followed by
guided practice on the whiteboard staff. The class then moved to the computer lab, using
the same procedure as for the first session. The same partners worked together each
session; computer students used the same computer program as the first session. If a
partner was absent, the remaining partner would switch to the computer for that session.
If two partner sets were missing a student, those two remaining students were paired
together for that session. Practice was timed for ten minutes, followed by another two-
minute posttest back in the music classroom.

Results
Raw Data

All 114 third-grade students participated in the three-session project as part of our
normal classroom activities. I purposely chose to wait until after the study was
completed to begin to analyze the data so that I remained unbiased in my dealings with
the two groups. After the last session, students’ scores on each test were entered, by

class and without student names, onto Excel spreadsheets (see Appendices F, G and H).
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Disqualifications
Some students’ scores were incomplete or were outside the parameters of the
study. The breakdown as to how many students were disqualified as well as the reason is

shown in Table 2 below.

Table 2
Reason for Disqualification by Class
Absent | Absent | Absent | Absent | Absent | Did not | Previous
. . . . . Partner Total
session | session | session |sessions| sessions | attempt [knowledge bsent |disqualified
1 2 3 [land3|2and3 |answers| ofnotes | 2001 [H1SQUatHe
Class 1 1 1 2 1 5
Class 2 2 1 1 3 7
Class 3 1 2 5
Class 4 1 2 3
Class 5 2 2 1 1 1 1 8
Class 6 2 2 1 1 6
Totals 3 7 2 3 4 6 2 34

Twenty-four students were disqualified due to absences from one or more
sessions. Six were disqualified for demonstrating prior knowledge of the names of the
notes in the first pretest (five or more correct answers). There were four students
disqualified because they did not even attempt any answers in the third session.

A total of 34 sets of scores were eliminated from the analysis of data. The
computer-assisted group and the peer-partner group each ended up with 40 students. In
the data analysis that follows, the number of participants (V) will equal 80. The
computer-assisted students will be referred to as computer students, or the x group (N, =
40) and the peer-partner students will be referred to as peer students, or the y group (N, =
40). Table 3 below shows the distribution by class of those eliminated, and the

breakdown of computer and peer students in each class.
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Table 3
Number Disqualified by Class
h;rglt::s Disqualified inTsot?(iy Computer Total | Peer Total

Class 1 17 5 12 6
Class 2 20 7 13 6
Class 3 15 5 10 4 6
Class 4 21 3 18 10 8
Class 5 20 8 12 5
Class 6 21 6 15 9
Totals 114 34 80 40 40

Mean Scores

Test scores. The first set of data compiled was the mean scores of each pre-test
and post-test for computer and peer students. Table 4 compares the mean scores of the
two groups of students.

Table 4
Mean Scores of Pre-tests and Post-tests (number answered correctly)

Pre-test | Post-test | Pre-test | Post-test | Pre-test | Post-test
Mean Scores
1 1 2 2 3 3
Computer 0.55 19.70 18.50 26.40 26.95 27.18
Peer 0.75 9.40 8.45 17.45 15.30 20.85

After the first pre-test, where both groups had an average of less than one
question answered correctly, computer students were consistently ahead of the peer

students. The graph in Figure 1 that follows shows the difference in the scores.

30 Test
25 Score
20 Means
15 == Computer
10 / . i o— mm%ﬁ@w Partn er

5

v
0 %@ ¥ T H
Prel Post1 Pre 2 Post 2 Pre 3 Post 3

Figure 1. Test score means of third grade students.
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T tests were run on each pre-test and post-test to check for significant differences
between the two groups. Those results are listed below in Table 5. The ¢ test on the first
pre-test was done to prove the null hypothesis between the two groups to be studied, to
make sure the groups were similar in make-up. Indeed, no difference between the two
groups was found at the beginning of the study. In the remainder of the tests, the null

hypothesis was rejected in each case, showing the difference to be due to the treatment.

Table 5
T tests on Test Score Means
Pre-test | Post-test | Pre-test | Post-test Pre-test Post-test
1 1 2 2 3 3
MR 1 0.406 | <0.0001 | 0.0003 | 0.0026 |  0.0001 |  0.0159
statistical not extremely extremely very extremely ionifi
significance | significant | significant | significant significant significant significant
M;-M, -0.20 10.30 10.05 8.95 11.65 6.32
congﬁs(;?nce from - from from from from from
interval of 0.68 to 6.02 to 474t0 | 3.23 to 591 1.22 to
di this 0.28 14.58 15.36 14.67 to 17.39 11.43
ifference
SD, 09 10.1 12.18 12.28 12.7 11.42
SEM, | 0.14 1.60 1.93 1.94 2.01 1.81
Ny 40 40 40 40 40 40
SD, 1.21 9.09 11.67 13.41 13.09 11.53
SEM, 0.19 1.44 1.85 2.12 2.07 1.82
Ny 40 40 40 40 40 40
T 0.8355 4.7951 3.767 3.1124 4.0397 2.465
Df 78 78 78 78 78 78
standard
error of 0.239 2.148 2.668 2.876 2.884 2.566
difference

Note. T tests were calculated at www.graphpad.com/quickcalcs/ttestl.cfm
(GraphPad Software, Inc., 2002).

To further compare the groups, a two-factor Analysis of Variance (ANOVA) with
repeated measures was run on the two groups. Table 6 below summarizes the data from

the ANOVA.
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Table 6 ‘
Two-Factor ANOVA with Repeated Measures on One Factor

ANOVA Summary: 2rows X 3columns
A = groups: the between-subjects variable delineated by the rows
B = the repeated-measures variable delineated by the columns

Source SS |df | MS | F | P
| Between Subjects | 28843.33 | 79 |
A | 4360.54 | 1 |4360.54 13.89 | 0.000365

| Subjects within A |24482.79 | 78 | 313.88

Within Subjects 10003.33 160

B 1395432 | 2 [1977.16 | 52.4 | <.0001
AxB 16343 | 2 | 81.71 | 2.17 |0.117612
BxSubjects | 5885.58 |156| 3773
; within A
TOTAL 138846.66 | 239

Note. ANOVA test was calculated at http://faculty.vassar.edu/lowry/
anova2corr.html (Lowry, 2001).

The ANOVA analysis between subjects (A) confirms that the difference between
the two groups is due to the treatment (computer vs. peer) and not due to chance.
Likewise, the P factor within the repeated measures (B) shows students were able to
improve their performance throughout the study. The P factor of the comparison of the
two factors (A x B) indicates there is not a relationship between the two factors, that the
progress made over repeated sessions was not due to the student’s group assignment.

Gain/loss. Table 7 shows the means of the gain or loss in number of correct
answers between tests (see Appendices I and J for raw data). There are two important
reasons to look at this data. First of all, this study’s goal is to compare the efficiency of
computer and peer practice, and the gain/loss between the pre-test and post-test of each

session is the most accurate indicator of that efficiency. Secondly, due to the great span
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of days between classes (eight to ten days), looking at the scores between the post-test of

one session to the next session’s pre-test can give insight to the amount of retention or

loss of the information learned during the previous session.

Table 7
Mean Gain/Loss in Scores between Tests
Mean gain/loss Pre-1 to | Post-1to | Pre-2to | Post-2to | Pre-3to Pre-1 to
in scores Post-1 Pre-2 Post-2 Pre-3 Post-3 Post-3
Computer 19.15 -1.20 7.90 0.55 0.23 26.63
Peer 8.65 -0.95 9.00 -2.15 5.55 20.10

Gain/loss from pre-tests to post-tests. These figures show the gain/loss during
the class session. The computer group’s gain was more than twice that of the peer group
during the first session (Pre-test 1 to Post-test 1), but in the second session (Pre-test 2 to
Post-test 2), the peer group experienced a slightly higher gain in score than the computer
group. In the third session, the computer group had very little gain, while the peer group
still improved their score by over five and a half points.

Gain/loss from post-tests to pre-tests. These scores reflect the degree of
retention between sessions. Both groups showed losses in their scores from the first
session to the second session, but only by about a point. The computer group
experienced a very slight gain between sessions two and three, while the peer group lost
over twice as much as they had between the first and second sessions.

Total gain/loss. The last column in Table 6 gives the mean of the total gain in the
study by group. From the Pre-test 1 to the Post-test 2, the computer group gained an
average of 26.63 correct answers, while the peer group’s average gain was 20.10. The

computer group’s gain is 32.5% more than the peer group over the course of the study.



COMPARISON OF COMPUTER AND PEER PRACTICE 23

The graph in Figure 2 visualizes the gain/loss of test score means of both

computer and peer groups.

25.00 Gain/loss
in test
20.00 score
15.00 -t - means
10.00 - ® Computer
B Partner
LHIIIEET = U ———
0.00 - g - ; —
500 Pre-1 to Post-1 to Pre-2 to Post-2 to Pre-3 to

Post-1 Pre-2 Post-2 Pre-3 Post-3

Figure 2. Gain/loss in test score means between tests.

The drop in gains for the computer group during subsequent sessions (Pre-tests to
Post-tests) is dramatic. The peer group actually increased their gain in the second
session, and then dropped off somewhat during the third session. It is interesting to note
that the computer group improved their retention between Post-test 2 and Pre-test 3 while
the peer group retained even less between the second and third sessions.

Discussion

The results show the students who participated in the computer-assisted practice

scored higher throughout the study than the students who participated in the peer-partner

practice. Table 8 shows difference in percentage of the computer scores over the peer

scores.

Table 8.

Difference in Computer and Peer Mean Scores in Percentage
Comparing
computer to | Pre-test Post-test Pre-test Post-test
peer mean 1 Post-test 1 | Pre-test 2 5 3 3

SCOres

% higher -26.7% 109.6% 118.9% 51.3% 76.1% 30.4%
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At the end of the first session, the computer students scored 109.6% higher than
the peer students. That difference dropped to 51.3% after the second session as the peer
students improved slightly more than the computer students. In the third session, the peer
students had hig<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>