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Detailed Course Syllabus 
(Distributed to Students at the beginning of the Semester) 

  



 
 

 
CHEMICAL ENGINEERING DEPARTMENT 

CHEG 1202 P01 INTRODUCTION TO COMPUTATIONS IN 
CHEIMICAL ENGINEERING  

 
1. Course number and name: CHEG 1202 Introduction to Computations in Chemical 

Engineering  
 

2. Credits and contact hours: 2 credit hours; 3 contact hours 
 

3. Instructor’s or course  
coordinator’s name: 

 
Dr. Lealon L. Martin 
 

4. Text book: Title: Fundamental Concepts and Computations in Chemical 
Engineering 
 

                   Author: Vivek Utgikar 
 

                   Publisher, Year & Edition: Prentice Hall, 1st Edition 
 

  a. Other Supplemental material 
 
              
            Author:  
 
             Publisher, Year & Edition: 

Excel VBA: The Ultimate Beginner’s Guide to VBA 
Programming Step by Step  
 
David A. Williams  
 
2nd Edition 
 

5. Specific course information  
 a. Brief description of the content of the 

course (catalog description) 
CHEG 1202 Introduction to Computations in Chemical 
Engineering. (2-0) Credit 2 semester hours. An introductory 
course of important chemical engineering concepts and 
computations. Students will learn how to classify problems 
based on their mathematical nature. Topics include basic 
introductory calculations involving material and energy 
balances, fluid flow phenomena, fundamental 
thermodynamics and kinetics, and introductory software 
and simulation tools such as Visual Basic and CHEMCAD. 
 

 b. Prerequisites or Co-requisites CHEG 1101 or equivalent 
MATH 2413 
 

 c. *Indicate whether a required, elective, 
or selected elective (as per definition 
provided) course in the program 
 
 
 
 

Required 



 
 

 
 
 
 
 

6. a. Specific goals for the course specific 
outcomes of instruction (e.g. The 
student will be able to explain the 
significance of current research about a 
particular topic.) 
   

 
Students will be able to : 
 

b. Explicitly indicate which of the student outcomes 
listed in Outcome D1 or any other outcomes are 
addressed by the course.  

 
The specific goals for the course specific outcomes listed on 
the left column will address the following student learning 
outcomes: 

 1. Classify simple chemical engineering 
problems based on their mathematical 
nature. 
 

Outcome D1.1 
Students will have the ability to identify, formulate, and 
solve fundamental engineering problems by applying 
principles of engineering, science, and mathematics 
 
 

 2.  Formulate and solve basic calculations in 
simple chemical engineering problems 
such as material and energy balances. 

 
 3. Use software such as Excel and MATLAB 

to perform simple chemical engineering 
computations and simulations 
 

   
7 Brief list of topics to be covered 

 
Chemical Engineering Profession                          (3 hrs) 
Chemical Products and Industries                          (3 hrs)  
Chemical Engineering Curriculum Importance     (3 hrs) 
Long Range Plan  
Computations in Chemical Engineering             (4.5 hrs)  
Basic 
Computations in Chemical Engineering             (4.5 hrs) 
Algorithms 
Computer Software: Excel and VBA                 (4.5 hrs) 
Data Analysis Computations                              (4.5 hrs) 
Applications of Data Analysis                              (3 hrs) 
Numerical Differentiation                                    ( 6 hrs) 
Applications of Numerical Differentiation           (9 hrs) 
Computer Software: MATLAB Advanced           (3 hrs) 
Calculations (Root-Finding)                  

   
*Required courses are required of all students in the program, elective courses (often referred to as open or free 
electives) are optional for students, and selected elective courses are those for which students must take one or more 
courses from a specified group 

 
 
 
 



 
 

 
 

End of Semester 
Course Assessment Report 

 

This summary contains the following Information   

1.  Performance Statistics 
• Total number of students in class 
• The class average performance (stated as %) in each course 

outcome assessed in this class and the two previous times course 
was assessed.  

• The acceptable class average for the class in each outcome area as 
set by the Chemical Engineering Department.  

• Percentage of students who scored below the expected average in 
each outcome. 

 

2.  Implementation Summary 
• Brief summary of plans implemented during the semester based 

on last assessment report 
 

3.  Perceived Problems 
• Dr. Martin’s critical evaluation of perceived problems that affected 

students’ performance.  
 

4.  New Plans for Addressing Problems 
• Instructor’s plans for addressing the perceived problems the next 

time the class is taught. 
  

5.  Overall Trend over last three assessment periods 
• Instructors summary of overall performance trend for each 

outcome measured over the last three periods. 
 

5.  Were Expectations Met? 
• Answer YES if the class average was above the expected average 

and the stated percentage of students scored at or above the 
expected average, else answer NO. 



 
 

END OF SEMESTER COURSE  OUTCOME ASSESSMENT REPORT 
CHEG 1202 P01 INTRODUCTION TO COMPUTATIONS IN CHEIMICAL ENGINEERING 

FALL 2021 SEMESTER 
  Report Prepared by: Dr. Lealon L. Martin 
  Report Date: December 19, 2021     

 
 

Semester 

 
 

Analysis 
Type 

 
Number of 
Students 

Outcome D1.1 
An ability to apply knowledge of mathematics, science, and 

engineering. 

 Expected Average Class Average 
% Students 

Above  Expected 
Average 

Fall  2021 Direct 9 75 77 78 
Spring 2021 Direct 12 75 82 75 

 
Implementation Summary 

 The course was modified to focus on very basic calculations and 
computational methods that students will need in the sophomore- and 
junior-level engineering courses. Particular attention was paid to 
understanding multicomponent average calculations, standard deviation 
and variance calculations, numerical differentiation and integration 
methods, solutions to linear systems, root-finding. Most importantly, we 
covered engineering problem-solving method: identify, formulate, and 
solve as systematic approach to understanding and solving engineering 
problems. Additionally, students were given projects to introduce them to 
open-ended problem-solving and technical reporting. 

 
 

Perceived Problems 
 The major problems were:  

1. Students faced trouble with the mathematical rigor of the course, especially 
the application of calculus to real-world problems. 
2. Students had trouble with translating physically systems into mathematical 
descriptions.  
 

 
 
 
 

Plans for 
Addressing 
Problems 

  
The following is recommended for implementation:  
1. Start the course with a review period of basic math, but also including 
additional review sessions outside of class as refreshers.  
2. Two, instead of one project-based assignment. 
 

Overall Trend over 
Periods 

  
78% of students performed above average, and increase of 3 percentage 
points from the previous offering.  

Were Expectations Met? Average≥70%? 
and  

≥70% students 
avg. ≥70%? 

YES 

  



 
 

 
 

 

 
 
 
 
 
 
 
 
 
 

 
Grade Sheet Showing 

Student and Class Performance in Outcomes 
The computed semester average in each outcome  

as stated in the Assessment report are  
highlighted in boldface  
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Grade Sheet Showing Student and Class Performance in Course Outcomes 
CHEG 1202 Introduction to Computation in Chemical Engineering  

 Spring 2021 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  D1.1 Outcomes   
Student            D1.1 Avg 

1 100 84 88 105 96 88 75 95 98 82 91 
2 100 80 90 105 100 85 75 100 98 80 91 
3 0 65 0 0 0 0 60 60 0 0 19 
4 0 76 80 0 0 50 50 90 0 30 38 
5 100 81 86 105 95 89 73 95 98 98 92 
6 100 84 90 105 100 88 70 100 95 92 92 
7 100 81 90 105 87 75 80 70 80 85 85 
8 100 84 90 92 87 70 72 100 70 85 85 
9 100 85 100 105 100 89 75 100 99 85 94 

            

AVERAGE 78 80 79 80 74 70 70 90 71 71 77 

Outcome D1.1: Students will have the ability to identify, formulate, and solve 
fundamental engineering problems by applying principles of engineering, science, and 
mathematics 
 



10 
 

 
 

 
 
 

OUTCOME SPECIFIC ASSIGNMENTS  
USED TO ASSESS OUTCOMES 

(Provide at least two assignments used to specifically measure 
each outcome and justify the suitability of the assignments for 

the outcome being measured)  
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TASKS FOR OUTCOME D1.1 
 

Students will have the ability to identify, formulate, and solve fundamental 
engineering problems by applying principles of engineering, science, and 

mathematics 
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CHEMICAL ENGINEERING DEPARTMENT 

OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET 
Introduction to Computation in Chemical Engineering 

Instructor:  Dr. Lealon L. Martin 
 

 
Title of Assignment 

 
 
 

 
Outcome Measured Using this Assignment 

 
 
 
 
 
 

 
Check the complex engineering problem characteristics related to this assignment 

 
 

Brief justification of why this assignment is suitable for this outcome 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Homework 1  

 
 

Outcome D1.1 
Students will have the ability to identify, formulate, and solve fundamental 
engineering problems by applying principles of engineering, science, and 
mathematics 
 

 
The students’ ability read, comprehend, and condense information into key points. 
This is necessary for engineering problem-solving. 
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CHEMICAL ENGINEERING DEPARTMENT 

OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET 
Introduction to Computation in Chemical Engineering 

Instructor:  Dr. Lealon L. Martin 
 

 
Title of Assignment 

 
 
 

 
Outcome Measured Using this Assignment 

 
 
 
 
 
 
 
 

Check the complex engineering problem characteristics related to this assignment 
 
 

Brief justification of why this assignment is suitable for this outcome 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
Homework 2  

 
 

Outcome D1.1 
Students will have the ability to identify, formulate, and solve fundamental 
engineering problems by applying principles of engineering, science, and 
mathematics 
 

 
This assignment focuses on engineering problem-solving using dimensional analysis 
and unit conversion as solution methodology. 
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CHEMICAL ENGINEERING DEPARTMENT 

OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET 
Introduction to Computation in Chemical Engineering 

Instructor:  Dr. Lealon L. Martin 
 

 
Title of Assignment 

 
 
 

 
Outcome Measured Using this Assignment 

 
 
 
 
 
 
 
 

Check the complex engineering problem characteristics related to this assignment 
 
 

Brief justification of why this assignment is suitable for this outcome 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Homework 3 

 
 

Outcome D1.1 
Students will have the ability to identify, formulate, and solve fundamental 
engineering problems by applying principles of engineering, science, and 
mathematics 
 

 
This assignment focuses on engineering problem-solving using dimensional analysis 
and unit conversion as solution methodology. 
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CHEMICAL ENGINEERING DEPARTMENT 

OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET 
Introduction to Computation in Chemical Engineering 

Instructor:  Dr. Lealon L. Martin 
 

 
Title of Assignment 

 
 
 

 
Outcome Measured Using this Assignment 

 
 
 
 
 
 
 
 
          Check the complex engineering problem characteristics related to this assignment 
 
 

Brief justification of why this assignment is suitable for this outcome 
 
 
 
 
 
 
 
 
 
 
 
 

 
Homework 4 

 
 

Outcome D1.1 
Students will have the ability to identify, formulate, and solve fundamental 
engineering problems by applying principles of engineering, science, and 
mathematics 
 

 
This assignment focuses on engineering problem-solving using basic calculus 
concepts. 
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CHEMICAL ENGINEERING DEPARTMENT 
OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET 

Introduction to Computation in Chemical Engineering 
Instructor:  Dr. Lealon L. Martin 

 
 

Title of Assignment 
 

 
 

 
Outcome Measured Using this Assignment 

 
 
 
 
 
 

 
Check the complex engineering problem characteristics related to this assignment 

 

 
 
 
 

 
Brief justification of why this assignment is suitable for this outcome 

 
 

 
 
 
 
 
 
 

Assignment problem 
x Application of mathematics 
x Application of Chemical Engineering Thermodynamics Principles 

 
Exam 1: Midterm  

 
 

Outcome D1.1 
Students will have the ability to identify, formulate, and solve fundamental 
engineering problems by applying principles of engineering, science, and 
mathematics 
 

 
This assignment focuses on engineering problem-solving using dimensional analysis 
and unit conversion as solution methodology and basic calculus concepts. 
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CHEMICAL ENGINEERING DEPARTMENT 

OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET 
INTRODUCTION TO COMPUTATIONS IN CHEMICAL 

ENGINEERING 
FALL 2021 

Instructor:  Dr. Lealon L. Martin 
 

Title of Assignment 
 

 
 

Outcome Measured Using this Assignment 
 

 
 
 
 

Check the complex engineering problem characteristics related to this assignment 
 
 
 
 
 
 
 

Brief justification of why this assignment is suitable for this 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Assignment problem 
x Application of “Identify, Formulate, and Solve” methodology 
x Application of Chemical Engineering Thermodynamics Principles 

Project 1   

Outcome D1.1 
Students will have the ability to identify, formulate, and solve fundamental 
engineering problems by applying principles of engineering, science, and 

 
 

The student’s ability to apply new knowledge as needed, using appropriate learning strategies based on 
an “identify, formulate, and solve” methodology. 
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CHEMICAL ENGINEERING DEPARTMENT 

OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET 
INTRODUCTION TO COMPUTATIONS IN CHEMICAL 

ENGINEERING 
FALL 2021 

 Instructor:  Dr. Lealon L. Martin 
 

Title of Assignment 
 

 
 

Outcome Measured Using this Assignment 
 

 
 
 
 

Check the complex engineering problem characteristics related to this assignment 
 
 

 
 
 
 

 
Brief justification of why this assignment is suitable for this outcome 

 
  

Assignment problem 
x Application of “Identify, Formulate, and Solve” methodology 
x Application of Chemical Engineering Thermodynamics Principles 

Exam 2  

Outcome D1.1 
An ability to identify, formulate, and solve fundamental engineering 

problems. 

The student’s ability to apply new knowledge as needed, using appropriate learning strategies based on 
an “identify, formulate, and solve” methodology. 
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CHEMICAL ENGINEERING DEPARTMENT 

OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET 
INTRODUCTION TO COMPUTATIONS IN CHEMICAL 

ENGINEERING 
FALL 2021 

 Instructor:  Dr. Lealon L. Martin 
 

Title of Assignment 
 

 
 

Outcome Measured Using this Assignment 
 

 
 
 
 
Check the complex engineering problem characteristics related to this assignment 

 
 
 
 

Brief justification of why this assignment is suitable for this outcome 
 
  

Assignment problem 
x Application of “Identify, Formulate, and Solve” methodology 
x Application of Chemical Engineering Thermodynamics Principles 

Final Project  

Outcome D1.1  
An ability to identify, formulate, and solve fundamental engineering problems. 

The student’s ability to apply new knowledge as needed, using appropriate learning strategies based on 
an “identify, formulate, and solve” methodology. 
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