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Abstract: Motivating students as well as assessing their performance and conceptual understanding 

in an adequate and timely manner are among the most important aspects of teaching mathematics.  

Adaptive learning systems provide a flexible instructional tool that can be used for any kind of 

learning at any time. The purpose of this study is to examine students’ attitudes toward the use of the 

online learning interactive system, ALEKS (Assessment and LEarning in Knowledge Spaces). A 5-

point Likert-type questionnaire was used in this study. The results of this study revealed that students 

had a positive attitude toward the use of ALEKS in learning mathematics.  

 

 

Introduction 

 
Today, many colleges have adopted the use of web based adaptive learning systems such as MyMathLab and 

ALEKS. Instructors who use these systems aim at providing students with a personalized learning experience which 

allows them to learn anywhere and at any time. In their publication, Principles and Standards for School Mathematics, 

the National Council of Teachers of Mathematics (NCTM, 2000) emphasized that technology is an essential 

component in teaching mathematics and encouraged the use of technology to enhance student learning. The purpose 

of this study is to investigate students’ attitudes towards the use of ALEKS.  

ALEKS is an online learning and assessment system that was developed by a group of software engineers 

and mathematicians at New York University and the University of California, Irvine (UCI). The system uses artificial 

intelligence (AI) to assess each student’s knowledge continuously. Students are required to solve open-ended 

questions and provide their own solutions. To build student confidence and learning momentum, ALEKS offers each 

student a selection of topics that s/he is ready to learn at that moment. It updates the student’s profile after each new 

topic is learnt.  ALEKS "knows," whether the student has mastered that topic or not and provides students with 

immediate feedback, reassesses each student’s knowledge periodically and uses the results to adjust each student's 

study plan. ALEKS allows students to remain involved in the learning process as fully engaged active learners 

(ALEKS, n.d.a).   

Many studies focusing on the use of ALEKS in the math classroom indicated a positive influence on students’ 

learning (Briggs, 2007; Craig et al, 2011; Hanna and Carpenter, 2008; Hagerty and Smith, 2005; Hampikian, Moll, 

Gardner, and Schrader, 2006; LaVergne, 2007). Briggs (2007) reported the findings of a 2002 study of 251 students 

enrolled in eight sections of College Algebra. Four of these sections used ALEKS in their learning while the other 

four did not use ALEKS and served as a control group. She found that students in three of the four ALEKS sections 

of the course outperformed the control groups. Furthermore, ALEKS students retained their knowledge and 

outperformed the control group after 14 months of completing the course. 

However, the evidence of the positive influence of the use of ALEKS on student learning has been 

inconclusive. In a study that used a mixed-methods approach Yonghong, Meyer, and Morgan (2009) evaluated a 

hybrid graduate-level introductory statistics course that used the system. They found that there was no significant 

difference between students’ performance in the hybrid class in comparison with the face-to-face traditional class. 

Only eight of the 28 students who responded to the open-ended questions reported a positive attitude toward the use 

of ALEKS in the classroom. The researchers concluded that the class format might not be an important factor in 

students’ success in statistics courses.  
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Research Questions 

 
This study aims at answering the following three questions: 

1- What are students’ attitudes toward the use of ALEKS in learning College Algebra?  

2- Does gender play a role in determining students’ attitudes toward the use of ALEKS? 

3- What are the students’ perceived advantages and disadvantages of using ALEKS in the College Algebra 

course?  

 

 

Method 

One hundred students enrolled in a College Algebra course in a university in the Southwest of the US 

participated in this study.  The students used ALEKS as their main tool for learning Algebra concepts for the duration 

of three months. The instructor of the course acted as a learning facilitator whose role included: guiding students 

through the learning process, offering assistance when needed, keeping track of students’ progress and following up 

with them to ensure they remain on task and develop their learning throughout the course. Students completed a 5-

point Likert-type questionnaire on the use of ALEKS in the classroom. The scale ranged between Strongly Agree (5) 

to Strongly Disagree (1). The questionnaire consisted of 13 items that were developed by the researcher based on the 

aim of the study and based on the review of the literature. The first seven items in the questionnaire aimed at exploring 

students’ attitudes toward the use of ALEKS in the classroom. The other six items aimed at exploring students’ 

perceptions of the impact of using ALEKS on their learning. In addition to that, the participants were asked to state 

the advantages and disadvantages of using ALEKS in the classroom. 

 

 

Analysis 

 
Descriptive statistical analysis was used to analyze the collected data. The analysis was done using SPSS for 

windows, thus answering the research questions about students’ attitudes of the use of ALEKS in the classroom and 

investigating whether or not there was any gender differences toward the use of ALEKS.  The 13 questionnaire items 

were divided into two categories: The Interface category, the first 7 items; and the learning category, the last six items. 

To check the reliability of the questionnaire items, Cronbach’s Alpha was computed for each category and was found 

to be 0.90 for the first category and 0.73 for the second category which is significant. In addition to that, participants 

replied to two open ended questions about the advantages and disadvantages of using ALEKS in the classroom. The 

responses of the participants were color coded and categorized based on the responses. 

 

Results  

The purpose of this study was to investigate students’ attitudes towards the use of ALEKS in the classroom.  

To answer the first research question about students’ attitudes toward the use of ALEKS in learning College Algebra, 

the means of students’ responses for the first category ranged from 3.22 to 4.28 out of 5 which indicates a fair level 

of support for the use of ALEKS, see (Tab. 1). 

In addition to that, the means for students’ responses for the second category ranged from 3.17 to 3.73 out of 

5 which indicates that students believed that the use of ALEKS had a neutral impact on their learning, see (Tab. 2). 

In summary, the mean for the Interface category was 3.75 and the mean for the learning category was 3.42, 

see (Tab. 3). 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

Table 1: Student ' Attitudes toward the use of ALEKS 
 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

                            Table 2: Students’ perceptions of the impact of ALEKS on their learning 

 
 
 

 

 

 

 

 

 

 

                Table 3: General characteristics of study participants 

 

 

In regards to the second research question on gender differences, the means and standard deviations of the 

questionnaire items were calculated for both male and female participants, see (Tab. 4). In addition, an independent 

samples t-test indicated that there is no statistical difference between male and female students’ responses, see (Tab. 

5). 

 

 

 

 

 

 

Item 
Mean 

Standard 

Deviation 

1:  I enjoyed using ALEKS during the class. 3.70 1.26 

2: I felt comfortable using ALEKS in the class. 4.28 0.85 

3:  I would like to use ALEKS in other classes. 3.41 1.36 

4:  ALEKS is easy to use 4.14 1.01 

5:  The use of ALEKS in class saves time and effort. 3.54 1.23 

6:  ALEKS allows flexibility in my learning schedule. 3.93 1.22 

7:  Overall, I enjoy online learning. 3.22 1.24 

Item 
Mean 

Standard 

Deviation 

8:  The use of ALEKS improved my learning in the 

class. 
3.39 1.14 

9:  The use of ALEKS made it easier for me to 

understand the required class material. 
3.41 1.19 

10:  The use of ALEKS made it easier for me to read 

and understand the chapters in the textbook. 
3.34 1.24 

11:  The use of ALEKS helped me learn the class 

content. 
3.73 0.97 

12:  The use of ALEKS helped me develop 

confidence in the subject. 
3.47 1.16 

13:  I really think I would do better in this class if it 

were taught in traditional classroom format without 

using ALEKS. 

3.17 1.27 

Characteristics Study Participants 

n 100 

Interface [ mean +/- SD] 3.75 ± 0.93 

Learning [ mean +/- SD] 3.42± 0.76 



 

 

 

 Female Male 

Item 
Mean 

Standard 

Deviation 

Mean Standard 

Deviation 

1 3.86 1.20 3.61 1.29 

2 4.36 0.96 4.24 0.79 

3 3.58 1.39 3.31 1.34 

4 4.22 0.83 4.09 1.09 

5 3.53 1.21 3.55 1.26 

6 3.92 1.27 3.94 1.21 

7 3.39 1.18 3.13 1.28 

8 3.44 1.21 3.36 1.10 

9 3.56 1.11 3.33 1.24 

10 3.28 1.30 3.38 1.21 

11 3.83 0.91 3.67 1.01 

12 3.53 1.18 3.44 1.15 

13 3.06 1.15 3.23 1.34 

Table 4: Male and female student ' attitudes toward the use of ALEKS 

 

Table 5: Independent samples t-test between male and female responses. 

 

 

In regards to the third research question about the advantages and disadvantages of using ALEKS in the 

classroom as perceived by the students, the following table (Tab. 6) provides a summary of the results.  Some of the 

main advantages that were mentioned by students can be summarized as follows: Flexibility in time and in learning, 

availability of detailed instructions and resources, and instant feedback. Some of the main disadvantages that were 

mentioned by students can be summarized as follows: lack of social interaction especially with peers and instructor, 

self -learning mode and technical difficulties. 

 

 

 

 

 

 

 

 

 

 

 

    

Characteristics 

Gender 

P-value* Female Male 

n=36 n=64 

Interface [mean +/- SD] 3.84 ± 0.94 3.69 ± 0.93 0.466 

Learning [mean +/- SD] 3.45 ± 0.74 3.40 ± 0.78 0.760 

SD= Standard Deviation     

* Independent Samples t test    



 

 

Advantages 

It allowed me to learn on my own pace. I 

could focus on a topic I was not 

comfortable in and move quickly through 

a topic that I was comfortable in. 

Helped me focus on what I 

needed to learn without having to 

rush through each objective. 

I really liked the ability to know 

right away whether or not I was 

right or wrong on a math 

problem. 

It was less stressful learning at my own 

pace. 

Gives detailed information on 

problems and learning 

objectives. 

It allowed me to check my own 

mistakes each time I messed up 

and I quickly found where I had 

made the mistake. 

It let me work around my schedule which 

saved me time. 

If you don’t understand a subject, 

the online portion comes with 

instructions. 

It let me know where I was and 

didn’t rush me as a teacher 

would. 

It made possible to me to get ahead which 

cannot happen in a traditional classroom. 

Multitude of resources to use to 

get help (videos, book, 

examples). 

 

Provided me with flexibility with my 

massive work schedule and studies. 

It keeps repeating things you 

don’t master. 

 

The biggest advantage would be the fact 

that you can work on it as much as you 

want. 

Helped me learn how to do a 

problem step-by- step. 

 

 

Disadvantages 

Lack of social interaction, heavy 

workload, and technical problems 

 

You can go through topics too 

fast and sometimes forget what 

you learned during a knowledge 

check. 

System will glitch saying I got 

the question wrong when my 

answer was the same as the 

correct answer. 

The relationship between professor and 

student is weak. 

 

You can get a little frustrating as 

a small error will increase 

learning times 5-10 minutes. 

The main issue for me was that 

if something went wrong with 

the system, it would mess up my 

progress. 

Lack of student communication with the 

teacher. 

Still all self-taught; feel left 

behind. 

 

Technical difficulties and 

internet sometimes made it 

difficult. 

No peer class interaction. Not much 

group work collaboration. 

You have to teach yourself at 

times. 

Glitches. 

Not much social time. 

 

If you don’t understand a topic, 

you are unable to move on. 

 

Less one on one teacher student 

interaction. 

No one is teaching you, you are 

learning by yourself. 

 

Social connections with teacher and 

friends. 

No traditional in depth 

explanation, fast-paced. 

 

Table 6: Advantages and disadvantages of using ALEKS. 

 

 

Conclusions 
 

The purpose of this study was to investigate students’ attitudes towards the use of ALEKS in College Algebra. 

Results of this study revealed that students had a positive attitude toward the use of ALEKS in learning mathematics 

and they believed that the use of ALEKS had a neutral positive impact on their classroom learning. Results also 

showed that there was no significant difference between the means of female and male students. Further research 

investigating intensive use of ALEKS is needed to measure the effectiveness of the use of ALEKS in the classroom. 
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