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Abstract 

Students in an introductory computer science survey course for non-majors used the 3-D in-

teractive programming environment Alice for their programming module.  With Alice, students 

create animated worlds using a variety of objects and easily accessed programming con-

structs.  Alice has previously been used successfully to provide a gentle introduction to com-

puter programming in a fun and enjoyable way, and has been shown to increase retention in 

computer programming courses.  However, use of Alice appears to be limited as there is little 

to be found in the literature regarding its use in information technology courses. This lack of 

data prompted a study to determine if Alice is a suitable tool to introduce computer program-

ming to non-majors in a friendly and inclusive way.  This paper reports on the use of Alice 

with approximately 100 students enrolled in a non-majors computer science course.  Students 

were surveyed about their attitudes toward computer programming before and after using Al-

ice.  Descriptive data indicate that Alice does increase student enjoyment and promote posi-

tive attitudes toward programming. 

Keywords: Alice, pair-programming, attitudes, introductory programming 

 

1.  INTRODUCTION 

Alice is a 3-D interactive programming envi-

ronment developed at Carnegie Mellon Uni-

versity to provide a gentle introduction to 

computer programming (Cooper, Dann, and 

Pausch, 2000).  Students often struggle with 

introductory programming concepts, and 

non-majors courses provide a particular 

challenge as students often have negative 

attitudes toward computer programming in 

general. Alice has been used to help stu-

dents with little or no problem-solving ex-

perience learn to program in an enjoyable 

way (Cooper, Dann, and Pausch, 2003), so it 

appears to be very appropriate for use in an 

introductory course.   A screen shot of a 

very simple Alice program is shown in Figure 

1.  A typical Alice program will contain ob-

jects such as those shown which can be pro-

grammed to move and interact with each 

other in order to create an animated story. 

Alice is not a general purpose programming 

language.   It is intended to help students 

gain foundation skills such as algorithmic 

thinking and an understanding of basic pro-

gramming constructs such as decisions and 

looping.  As Cooper et al. point out, students 

in information technology courses are often 

c© 2006 EDSIG http://isedj.org/4/87/ October 2, 2006



ISEDJ 4 (87) Courte, Howard, and Bishop-Clark 4

deficient in the skills needed to break down 

and solve unique problems in a step-by-step 

manner (Cooper, Dann, and Pausch, 2000). 

Even those with experience in advanced 

math courses struggle with this, so an envi-

ronment such as Alice that seeks to promote 

algorithmic thinking while hiding the com-

plexities of syntax and program construction 

is ideal to introduce programming.  As 

shown in Figure 2, students use Alice to ma-

nipulate objects in simple English terms 

rather than typical computer language syn-

tax.  In this case, a student programmer 

would program the robot to move by simply 

selecting the method kangarooRobot.turn. 

 

 

Figure 1 A simple Alice program 
 

 

Figure 2 Alice commands 
 

Alice also lends itself very well to student 

collaboration, as students readily seek oth-

ers opinions about object selection, place-

ment, and movement.  The story-telling na-

ture of Alice also promotes collaboration as 

students readily share and enjoy the results 

of their work.  This collaborative aspect 

seems to lend itself well to using Alice in 

classes that promote teamwork. 

This paper reports the experience of using 

Alice with non-majors in an attempt to posi-

tively affect student’s attitudes toward pro-

gramming.  Alice was used in 5 sections of 

the course with two different instructors in 

the spring semester.  Approximately 100 

students were enrolled in the 5 sections, and 

data was collected from 64 students.  Stu-

dents were surveyed about their attitudes 

before and after using Alice. 

2.  THE COURSE 

Student Profile 

The course was offered at two regional cam-

puses of a medium-sized university.  There 

are approximately 5000 students between 

the two campuses and all are commuter 

students.  Almost all of the students work 

and have outside responsibilities. 

Very few of the students have any previous 

exposure to programming, and for many, 

the course is their first meaningful exposure 

to technology.  Most are in their first of sec-

ond year of college and are predominately 

female. 

Course Description 

The course is intended to be a broad look at 

technology, computer science, and its effects 

on society and is part of the math, logic, and 

formal reasoning block of a liberal education 

curriculum. It is a semester-long course held 

in a computer classroom, often taken in lieu 

of mathematics courses by those not major-

ing in information technology or computer 

science. 

A substantial part of the course involves 

computer programming at various levels.  

Prior to using Alice, languages such as Basic, 

Visual Basic, or JavaScript were used exclu-

sively in this course to teach high-level pro-

gramming constructs.  Those languages re-

quire technical skill and some commitment 

to master, and so have not always been 

well-received by students in this particular 

course. 

In addition, in courses such as this there is 

not enough time for students to learn pro-

gramming well enough to produce programs 

of any consequence.  Most non-major stu-
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dents become quickly frustrated with the 

syntax requirements of high-level languages 

and so gain and retain little knowledge about 

programming.  For students seeking an in-

troduction to computer science and pro-

gramming, Alice appears to be an excellent 

replacement for more traditional computer 

programming languages. 

3.  PROGRAMMING WITH ALICE 

Alice was used over the course of a week for 

approximately 3 hours class time.  While this 

seems like a short amount of time, it is not 

unreasonable for a survey course.  In addi-

tion, students completed a module on 

JavaScript following the time spent with Al-

ice. 

We were interested to know student’s reac-

tions to programming with Alice in general, 

and to determine if using Alice increased 

their satisfaction with computer program-

ming.  In addition, we wanted to find out if 

programming with Alice contributed to better 

attitudes toward programming or comfort 

working in the class. 

The First Class Session 

Pre-test survey Students first took a pre-
test survey. This included demographic 

questions, questions to evaluate their atti-

tudes toward programming, and questions to 

evaluate their knowledge of programming 

concepts.  A five point scale was used, rang-

ing from strongly agree (1) to strongly dis-

agree (5) for the evaluation questions while 

a 12 point scale was used for the program-

ming concepts. 

Programming introduction Students then 
started their use of Alice with a very brief 

introduction to programming terminology. 

They then worked through three of the four 

tutorials provided with Alice at their own 

pace.  The fourth tutorial which deals with 

creating a world “from scratch” and adding 

objects to it was not used and was replaced 

at the next session with a paper reference 

which described the basic process of starting 

a new world and adding an object. 

Most students worked quickly through the 

tutorials with little problem.  Those who had 

problems generally got stuck on the same 

thing – whether or not to add quotation 

marks around text when typing it into a 

prompt box.  The nature of the tutorials to 

require correct input before the students can 

go on allows problematic concepts to be ad-

dressed when they occur. As a result, mis-

takes are readily explained and corrected, 

reducing the possibility of students continu-

ing without understanding what they are 

doing. 

In contrast, units in which the students learn 

languages like JavaScript or Visual Basic of-

ten include a fair amount of copying code 

without really understanding the concepts.   

With Alice, verbal feedback and fewer ques-

tions from the students indicates that they 

assimilate and understand more as they pro-

ceed. 

The Second Class Session 

Alice program In the next class session, 

students created their own Alice programs 

from scratch using a paper reference that 

showed them the basics of creating a new 

“world”, adding objects to it, and animating 

those objects. 

As many students in this class can struggle 

with even the basics of using computers, we 

felt that a simpler reference that they could 

consult at any point while creating their own 

program would be more helpful than using a 

tutorial to learn these concepts. 

Students completed their programs individu-

ally or in with partners of their choice. 

Program Requirements Students were 

required to include the following elements in 

their programs: 

• At least 5 objects 

• Movement of at least 5 objects 

• Interaction between objects  

• Multiple events 

• A set of actions in a loop 

• A set of actions done together 

Very few students asked questions and most 

completed their programs within the class 

period. One pair of students used the com-

puter lab to finish their programs out of 

class due to problems with the Alice soft-

ware as they worked in class. 

Post-test survey Students then took a 
post-test survey at the beginning of the next 

class period. This was identical to the pre-

test except they were also asked on the 
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post-survey to provide free-form comments 

on the experience. 

4.  RESULTS 

Students indicated overall that they enjoy 

working with Alice.  They enjoy creating and 

showing their programs to others.  During 

the exercise, many students will call the in-

structor over to show off their efforts.  Both 

instructors reported that the students were 

engaged and enthused throughout their ex-

perience using Alice. 

Table 1 illustrates the positive impact of us-

ing Alice for the programming module. 

 

Table 1  Positive Impact of using Alice 

 

As can be seen, students felt more secure 

about attempting computer programming 

after using Alice, 48% post-test vs. 19% 

pre-test.  Their confidence in programming 

increased overall, both when asked about 

increases in their confidence (29% post-test 

vs. 17% pre-test) and decreases in negative 

feelings about their ability to program (16% 

post-test vs. 26% pre-test). 

Students also reported better attitudes 

about programming in general after using 

Alice.  More students reported that they 

liked writing computer programs  27% post-

test vs. 10% pre-test, and that program-

ming in enjoyable and stimulating.  37% 

post-test vs. 11% pre-test. 

This improvement in attitudes toward pro-

gramming is consistent with findings by 

Moskel, et.al., who found similar, although 

smaller increases. (Moskel, Deborah Lurie, 

and Cooper 2004).  However, their popula-

tion was made up of students who had al-

ready expressed interest in becoming com-

puter science majors, so greater increases in 

attitude for non-majors would be expected. 

Not only did the data in the post test indi-

cate a more positive attitude toward pro-

gramming, this is also indicated by their 

comments. In response to the survey ques-

tion Please name three things that you en-

joyed about the programming module using 

the Alice programming language, we re-

ceived comments such as: 

“I enjoyed learning how to do it, making 

objects do different things, and being 

able to watch what I did.” 

“Being creative, Having a world at my 

finger tips, Being able to use my imagi-

nation.” 

“It was fun to create a program that you 

could watch, it felt like I was doing 

something entertaining, and it was a 

great learning experience.” 

“I enjoyed creating a world.  I found that 

the creating events fun.  I also enjoyed 

trying to make the objects do what I 

wanted them to do.” 

“…The elementary beginner steps, then 

going up the ladder after practice to the 

harder ones.” 

Of the students responding to the question, 

only two actively expressed negative feel-

ings: 

“I thought it was different, but I didn't 

like it to be honest.” 

“none” 

Although we currently have no formal survey 

regarding comparisons to other languages, 

this is in sharp contrast to comments re-

ceived when a more traditional language like 

Visual Basic or JavaScript is used in the 

class.  In those cases students express much 

more frustration and seem to derive little 

pleasure from the experience. 

This is consistent with others’ experiences 

who report that students found Alice ex-

tremely fun to use (Cooper, Dann, and 

Question Pre Post 

Generally I have felt secure 

about attempting computer 

programming 

19% 48% 

I have a lot of self confi-

dence when it comes to 

programming 

17% 29% 

Generally I have felt secure 

about attempting computer 

programming 

19% 48% 

I am no good at program-

ming 

26% 16% 

I like writing computer pro-

grams 

10% 27% 

Programming is enjoyable 

and stimulating 

11% 37% 
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Pausch  2000) and that students had a 

highly positive experience (Moskel, Deborah 

Lurie, and Cooper 2004). 

5.  CONCLUSIONS 

Alice has been presented as a tool to in-

crease enjoyment and learning, particularly 

for students with little or no programming 

experience.  Our experiences bear that out, 

as well as indicate that it is a useful tool to 

introduce computer programming in a fun 

way to students who may have had no prior 

interest in programming.  Using Alice also 

seems to improve attitudes toward pro-

gramming in general.  While Alice is not in-

tended to be a general purpose program-

ming language, it seems to serve very well 

to introduce basic algorithmic thinking and 

beginning programming constructs. 

For a non-computing major, a service course 

in computing may be their only exposure to 

computer programming.  Teaching a one to 

three week unit in Java or C++ can be diffi-

cult and frustrating.  Alice provides an alter-

native.  Our data suggest that students’ atti-

tudes toward programming can be improved 

by as little as a one-week session. 

We are currently working on analyzing and 

publishing more formal results of this ex-

perience.  We are also planning on research 

to more directly compare the use of Alice to 

more traditional programming languages in 

non-majors courses. 

Overall, we believe that positive program-

ming experiences in courses such as these 

can dispel negative attitudes toward infor-

mation science as well as potentially in-

crease the number of students interested in 

information science majors. 
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