
This study compared the outcomes of student learning between an online Pre-Calculus course and 

a face-to-face Pre-Calculus course. Participants for this study included nine online and 14 face-to-face 

students from an urban community college in the Southeastern region of the United States. The study data 

were written responses from the subjects to a collection of problems focusing on solving systems of equations 

and inequalities. Adopting a mixed method design, the study revealed limited differences between the 

online and face-to-face group in their overall score, their problem-solving capacities, and their common 

errors. The purpose of this study was to see if students taking courses through different modalities made 

similar or different errors in an effort to begin formulating plans for improving mathematics learning 

opportunities for both online and face-to-face mathematics learners.
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An online course can bring learning to students 



retention through the online course. Johnson et al. 

enrolled in an instructional design course at a large 

on their learning environments and higher levels 

contain much dissimilarity, Johnson et al. claimed 

concluding their study, Johnson et al. determined 

online and blended course settings. Larson and 

solution meaning.

This study aims to evaluate student learning 



at the community college level. Two research 

in student assessment scores between 

techniques or errors made by students 

Instrument

discussing their answers because students were 

equations and inequalities.

questions assess students’ ability to solve a system 

equations involving three variables.

Participants

who attend an urban community college in the 

school level.

Table 1. Questions on Solving Systems of Equations or 
Inequalities in the Assessments



objectives. All students had equivalent access to 
the same course resources through Pearson’s My 

community college. Online students who were 

library, or testing center) through which they could 

Data Analysis Procedure

requires students to clearly communicate their 

analysis was conducted to establish homogeneity 

understanding and evaluate the solution techniques 
they utilized.

to mean scores.

scores were statistically analyzed and a detailed 

last column. 

Table 2. Averages in percent

the online student’s average scores were higher 

and common errors made by the students was 

each question.

Question 1

 The class 



variances garnered by these scores, suggesting 

Table 3. Test of Homogeneity of Variances

Table 4. ANOVA

students elected to solve through the substitution 

method. All students who used substitution 

subtracted the equations to eliminate the y variable 

students who used substitution, eight elected to solve 

lead one student to calculation errors. As shown in 

using the elimination method. All three students 



student incorrectly distributed and the remainder 

equations by substitution or elimination shows 

linear equations using substitution or elimination.

Question 2

system contained one linear equation and one 

must understand how to set a quadratic equation 

had to set the resulting quadratic equation equal to 

Table 5. Test of Homogeneity of Variances

Table 6. ANOVA



Question 3

who answered the questions relied on an 

solution region generated by a linear inequality 
and a quadratic inequality.

 The class 

Table 7. Test of Homogeneity of Variances

Table 8. ANOVA

did not lead them to a correctly shaded solution.

Question 4



analyzed were able to convey an understanding 

Levene’s test, in Table 9, there is not a statistically 

Table 9. Test of Homogeneity of Variances

Table 10. ANOVA

tried to solve using substitution and elimination 

where each student made an error, resulting in an 

each question, the online student’s average scores 

characteristics relative to the techniques used and 

students in the online course demonstrated a more 

research and investigation. Additionally, students 
in the online class made common arithmetic errors, 



manners and equivalence between the learning 

While not addressed in this study, these questions 

are just beginning to discover and understand the 

Additional studies should be conducted to 

mathematics students in other courses, at other grade 

their mathematics learning endeavors. To gain a 

and round table discussions would shed additional 




