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While technology is an integral part of education in the 21st century, not many 

music teachers are incorporating music technology into their classroom instruction. This 

study investigated the role, if any, that computer assisted instruction (CAI) plays in 

students’ retaining musical concepts. Randomly selected groups of middle school 

students received instruction on the names of the notes on the treble clef staff in two 

different styles. The control group received traditional classroom instruction using 

traditional classroom teaching methods (worksheets and lecture/class participation) 

while the experimental group reviewed the material using the free online music 

programs www.musictheory.net, www.happynote.com, and www.emusictheory.com. 

After three treatments, the students were administered a post test created by the 

researcher. While both groups made learning gains, the CAI group made the highest 

learning gains overall.  Results of a t test revealed that the CAI group’s gains when 

compared to the control group were statistically significant with a P value of 0.0044. 

 

http://www.musictheory.net/�
http://www.happynote.com/�
http://www.emusictheory.com/�
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CHAPTER 1 
INTRODUCTION 

With the use of internet, anyone can download music or pictures or videos from 

anyone across the world. Programs like Skype (www.skype.com) provide free computer 

to computer video conferencing, and phone services are changing 

how people communicate across the world.  

Teenagers spend a lot of time on the internet. The 

website www.infoplease.com (2007) says 94% of all teens in America use the internet.  

Deleon’s (2009) study of American teens found that teens spend 31 hours a week on 

the internet.  

In summer 1990, a survey titled “The Michigan Computer Music Survey” was sent 

out to music teachers in elementary and secondary schools in Michigan. Of the 1,026 

surveys mailed out, 72.5% (744 surveys) were returned. Results showed that while 80% 

of computer use was for administrative purposes, only 4.6% of teachers used computer 

assisted instruction (CAI) in their music classrooms. Dunnigan (1993) reports that 

teachers who did use CAI were very satisfied with their students’ results.  

Besides the traditional method of lecture/note taking to teach musical concepts, is 

there a way to use the internet to improve students’ understanding of musical features 

like treble clef note names? This study is an examination of the effects of computer 

assisted instruction with middle school music students versus traditional teacher-led 

classroom music instruction.  

    

http://www.skype.com/�
http://www.infoplease.com/�
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CHAPTER 2 
REVIEW OF THE LITERATURE 

Dahlloef (1971) says “General music teachers face many problems. We must 

instruct students of various ages and various levels of aptitude and motivation, often 

without adequate resources and within an inadequate schedule. There is little time 

available to work with individuals or small groups of students or time for authentic, 

meaningful assessment and feedback on individual performing abilities. The pace of 

instruction is usually geared to the steering group (the group of students the teacher 

perceives is ready to move to new material), which can lead to frustration in students 

who need more time to succeed, while simultaneously stifling the progress of faster-

learning students.”  

Another advantage of CAI is immediate feedback (Muscat, Lorton, & Orler 1977).  

Immediate feedback forces students who would not volunteer to answer questions in a 

traditional classroom to rely on their own knowledge to answer questions. 

Suppes (1985) says the biggest advantage in computer assisted training is 

individualized instruction (p.1). He cites four major benefits of CAI: individualization of 

pace, individualization of response, individualization of feedback, and presentation of 

different skills.  He also cites problems with CAI. The biggest problem with CAI is three-

fold. First, administrators must change their own negative attitudes about CAI. Second, 

teachers must be trained to include technology and some teachers are wary about 

learning a new style of instruction. Third, computers may malfunction.  

Smith (2009) investigated the effect of CAI on rhythm accuracy with middle school 

instrument students and found “no evidence to conclude that the use of CAI caused any 

of the subjects to improve at a greater rate than subjects not receiving CAI,” but found  
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“over the course of eight weeks the rhythm sight-reading performance of all participants 

improved significantly” (p66). 

Kasner (2003) said “by using a system that integrates a variety of instructional 

delivery modes and methodically calls for monitoring student achievement, the teacher 

can help students acquire knowledge and be aware of each student's progress at all 

times. This researcher believes that music software should be a vital part of that 

process.  

  Chew (2005) used a CAI to assess 3rd grade students and their ability to play 

rhythms. Students involved with the CAI “showed a marked improvement” compared to 

a control group. 

Musical literacy software is abundant on the internet. From simple game sites like 

Happy Note (www.happynote.com), which feature games appropriate for elementary 

and middle school music students; to websites like Music Theory.net 

(www.musictheory.net), Music Tech Teacher (www.musictechteacher.com), and 

Practice Spot (www.practicespot.com), which provide bass and treble clef drills, piano 

keyboard drills, meter recognition, interval recognition, music quizzes, and a variety of 

other musical literacy skills with which students can practice their musical knowledge. 

While subscriptions are available to be purchased on some sites, the previously 

mentioned websites all have free music drills readily available and easily accessible.  

http://www.happynote.com/�
http://www.musictheory.net/�
http://www.musictechteacher.com/�
http://www.practicespot.com/�
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CHAPTER 3 
METHOD 

Participants 

Subjects were selected from the Quality Life Center (QLC) summer camp in  

summer 2010. These subjects are rising 6th through 8th grade students in the public, 

charter, and private middle schools in Lee County, Florida. In 2009, music instruction at 

the public elementary schools was reduced from a full year of music and art instruction 

to half a year of music and half a year of art. Middle school subjects only received music 

instruction if they were enrolled in a music elective during their school schedule. The 

racial background of the subjects is predominately African-American. The QLC is a 

community center in an urban African-American neighborhood. 

Instruments and Procedure 

Two instruments were used to collect data. The researcher created the pre and 

post test to measure the students’ learning before and after the treatments.   

Subjects from one female single-sex classroom and one male single-sex 

classroom received a pre test consisting of 20 questions to measure prior knowledge of 

treble clef note names. The subjects were to write the appropriate name of the letter 

note on the treble clef staff on the space provided. Next, the subjects received the same 

introduction to the subject matter in traditional lecture note-taking fashion. Afterwards, 

the two single-sex classrooms were combined into two multi-sex classes using a 

random assignment graph (http://www.graphpad.com/quickcalcs/randomize2.cfm).  One 

group received the CAI treatment and the control group received traditional classroom 

instruction. Both classes received the treatment (CAI or classroom instruction) for fifteen 

minutes.  After three treatments, the subjects in the experiment took a post-test 

http://www.graphpad.com/quickcalcs/randomize2.cfm�
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covering the exact same material as the pre-test. The test had 20 test items in a 

different order, with the same number of notes.  The subjects were exposed to similar 

material with the same amount of time each lesson.  

The first treatment exposed the subjects (via computer or via paperback) to the 

story of King Treble Clef to teach them about the names of the treble clef notes.  The 

second treatment exposed the subjects (via computer or via lecture/notes) to drills and 

word games that spell words like dad, cab, and bag, made up of whole notes on the 

treble clef staff.  The third treatment included treble note drills (where the students had 

to identify the names of the notes) similar to the pre test/post test. 
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CHAPTER 4 
RESULTS 

The CAI group made much higher learning gains than the control group. An 

unpaired t test on the learning gains is shown in Table 4-1. The two-tailed P value 

equals 0.0376.  By conventional criteria, this difference is considered statistically 

significant.  

Table 4-1. First comparison of learning gains of the CAI group compared to the control 
group 

Group CAI group Control 
Mean 88.33 60.71 
SD   8.76 27.30 
SEM   3.57 10.32 
N   6   7 

 
The control group has a high standard deviation because of the inclusion of the 

scores of an outlier. One of the subjects in the control group scored 5 of 100 on the 

pre-test and 10 of 100 on the post-test. When I take out the outlier’s scores and make 

the number of subjects in the control group 6, the data become significant. The 

two-tailed P value equals 0.0044. The second unpaired t test is shown in Table 4-2. 

 Raw data are shown in Tables A-1 and A-2. 

Table 4-2. Unpaired t-test minus outlier 
Group CAI group Control 
Mean 88.33 67.50 
Standard Deviation   8.76 10.84 
SEM   3.57   4.43 
Number of subjects   6   6 

 
Discussion 

The CAI students were encouraged not to share the websites and instructional 

material with students in the control groups. To neutralize the John Henry effect, the 

researcher daily reminded the students this was not a contest between the boys and the 

girls or the computer vs. the non-computer students. The researcher informed the 
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students that the results of their study would not be released to them until well after the 

summer camp was over and students would only learn how they personally improved, 

and not how their class improved.  Subjects in the CAI group were much more involved 

in their music lesson than their counterparts in the control group. It was observed that 

what Saracho (1982) said in her research appeared to be true. Saracho said “Students 

easily adapt to the language and the demands of computer technology and, most 

important, students seem to enjoy learning through the computer.” Subjects who 

received the CAI treatment attacked the assignments like it was a game or 

entertainment instead of something they had to learn. Students in the control group 

were very uninterested in completing the assignment, and since the burden was on the 

researcher to teach, the burden was on them to “learn.” Unlike the control group,  

students in the CAI group helped each other and went out of their way to show off their 

new skills.  

The biggest challenge of this research was trying not to overcompensate with the 

control group and bias their learning. To compensate for that factor, the order of 

instruction to the groups was “switched.” The researcher would teach the CAI group first 

and the control group second, on the first treatment, and would alternate which group 

that went first. There was also a tendency for subjects in one group to “conveniently 

stop by” the other group’s class in session to see what was going on. Most of resources 

used for this study were more than 10 years old. If more researchers find this study 

valid, more money might be invested in technology in the music classrooms.  

This research supports the findings of Chew (2005) that students make larger 

gains with computer assisted instruction. Some difficulty was experienced with the 
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computers in the computer lab at Quality Life Center. Other difficulties were similar to 

those stated by Suppes (1985).  There was an issue getting the computers in the 

computer lab online and CAI students had to share a computer.   

This research does not support the findings of Smith (2009) who reported that CAI 

tests did not make a significant difference in the post-test results. 

Eight students in each group were randomly selected, but only six in the CAI group 

and seven from the control group were present for all of the treatments. Data from the 

students who were not present for all treatments were not included in this study.  

This study should be replicated with a larger pool of participants to validate results. 

While all students made learning gains, teachers who use computers to assist them in 

music instruction will help the students make higher learning gains. This researcher 

thinks this project was significant because with only three treatments, middle school 

students were able to learn musical concepts. The researcher’s anecdotal experience 

as a high school choral director suggests that most of incoming freshmen singers 

(whether or not they participated in choir in middle school) have low musical literacy 

skills. If middle school music teachers knew how easy and how “fun” the free musical 

literacy programs are, I am certain more students would learn how to read music using 

CAI. Research like this could help music teachers convince their administrators to 

provide computers in the music classroom. Although CAI can never replace a teacher’s 

experience, this research strongly suggests that students can master a concept faster 

with CAI. 

Future Research 

This study should be replicated with a larger pool of participants. While all students 

made learning gains, teachers who use computers to assist them in music instruction 
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will help the students make higher learning gains. Another area of future research 

should focus on how students grasp concepts like interval recognition, key signature 

recognition, rhythmic dictation and/or melodic dictation using CAI compared to the 

traditional method. More studies need to be done on computer instruction in the music 

classroom with the advent of so many great and free resources available considering 

with how much fun students have using technology.  
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APPENDIX 
RAW TEST DATA 

Table A-1.  CAI subjects’ raw data  
 Pre-test Post-test Gains 
CAI 1 0 100 100 
CAI 2 5 90 85 
CAI 3 20 95 75 
CAI 4 10 100 90 
CAI 5 15 100 85 
CAI 6 0 95 95 
MEAN 8.33 96.66 88.33 
 
 
Table A-2.  Control subject’s raw data 
 Pre-test Post-test Gains 
Control 1 30 90 60 
Control 2 15 85 70 
Control 3 15 65 50 
Control 4 15 90 75 
Control 5 15 100 85 
Control 6 0 70 70 
Control 7/Outlier 5 10 5 
Mean w/Outlier 13.57 72.85 59.28 
Mean w/o Outlier 15.83 83.33 68.33 
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