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Introductory Chemistry, 4e, Nivaldo Tro

Implementation
Elementary Chemistry covers the fundamental principles of 
chemistry, including basic chemistry and problem-solving skills 
that will help ensure student success in General Chemistry.  
It is primarily taken by science and engineering students, and  
is strongly recommended for students who either did not take 
high school chemistry or who earned a grade of C or less in the 
high school course. It includes both lecture and lab.  

Homework has always been an important part of my course 
for two reasons: (1) it isn’t possible to succeed in a chemistry 
course without completing a significant number of problems, 
and (2) the ability to correctly set up and solve problems is an  
integral component of success in chemistry.  

Prior to adopting MasteringChemistry, I administered paper-
and-pencil homework, which had to be hand graded. In fall 
2009, I adopted Introductory Chemistry by Nivaldo Tro, and 
started using MasteringChemistry. I quickly discovered how 
beneficial both automated grading and immediate feedback 
were to my students.   

I give one MasteringChemistry homework assignment for each 
chapter covered. Assignments include end-of-chapter exercises, 
tutorials, animations, and simulations, and are due one week 
after the completion of the material in lecture. In the future,  
I plan to use MasteringChemistry for prelaboratory reading  
quizzes and, when appropriate, prelaboratory videos on  
techniques and safety. 

I use the diagnostic information in the MasteringChemistry 
gradebook to review overall student homework performance  
and identify students who need encouragement or additional 
help. I also use the diagnostics to identify those items students 
find most difficult, as well as their most common misconcep-
tions, to make sure I’ve addressed those concepts in class.

Assessments
50 percent Exams (four)

20 percent Lab

15 percent MasteringChemistry homework

10 percent Problem solving (in-class)

  5 percent Quizzes

Key Results  Students’ homework performance improved after MasteringChemistry was adopted. Homework 
completion rates are higher, and there is a strong correlation between homework grades and 
exam grades.
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“[MasteringChemistry’s] real-time guidance,  
when students need it most, has helped  

to increase both homework completion rates  
and homework scores.”
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Results and Data
After I adopted MasteringChemistry, my students completed 
more homework, and performed better on their homework. 
I evaluated the homework results (all homework scores are 
normalized) and discovered the following:   

•	 47	percent	of	students	scored	at	least	70	percent	on	 
paper-and-pencil homework (before MasteringChemistry).

•	 58	percent	of	students	scored	at	least	70	percent	 
on MasteringChemistry homework.

•	 The	mean	MasteringChemistry	homework	score	 
for students who received an A, B, or C in the course  
is 76 percent.

•	 The	mean	MasteringChemistry	homework	score	for	 
students who received a D or F in the course is 36 percent.

The Student Experience
Students appreciate the technology that MasteringChemistry  
incorporates into the course—they receive immediate  
feedback, obtain assistance via the hints, and their assignments 
are automatically graded. This kind of real-time guidance, when 
students need it most, has helped to increase both homework 
completion rates and homework scores.

Conclusion
Student performance has improved, due to the ability of  
MasteringChemistry to enable both better learning and better 
assessment than traditional homework. In addition, its  
automated grading saves me two to three hours a week 
because I no longer need to hand grade assignments, provide 
student feedback, and record scores in my gradebook. I spend 
my new-found time improving the course—reviewing student 
diagnostic information, modifying course content, and  
participating in professional development opportunities.

R² = 0.51551 

0% 
10% 
20% 
30% 
40% 
50% 
60% 
70% 
80% 
90% 

100% 

0% 20% 40% 60% 80% 100% 120% 

M
ea

n 
E

xa
m

 S
co

re
 

Mean MasteringChemistry Homework Normalized 

Figure 1. Correlation between MasteringChemistry Homework Scores and the Course Exam Grade, Fall 2011
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