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I.   COURSE DESCRIPTION IN ABET FORMAT 

 

II    ASSESSMENT RESULTS FOR CURRENT AND PAST THREE PERIODS 

Program Outcomes Assessed in Course 

Assessment Summary of Class Semester Averages for Outcomes          

End of Semester Course Outcomes Assessment Reports 
 

II.   TESTS  

Summary of Topics covered by Test   

Original Test Questions & Master Solution/grading scheme used   

(Summary of topics can be a separate page or include on the assignment itself) 

  Above Average  (Graded original work) 

  Average       (Graded original work) 

  Below Average  (Graded original work) 
 

 III.   QUIZZES 

Summary of Topics covered by Quiz  

Original Quiz Questions & Master Solution/grading scheme used   

  Above Average  (Graded original work) 

  Average       (Graded original work) 

  Below Average  (Graded original work) 
 

 IV.   HOMEWORK ASSIGNMENTS 

Summary of Topics covered by Homework  

Original Homework Questions & Master Solution/grading scheme used   

    Above Average  (Graded original work) 

  Average       (Graded original work) 

  Below Average  (Graded original work) 
 

 V.    LABORATORY REPORTS 

Summary of Topics covered by lab  

Laboratory Handout/Instructions and Grading Scheme 

  Above Average  (Graded original work) 

  Average       (Graded original work) 

  Below Average  (Graded original work) 
 

 VI. PROJECT 

       Summary of Topics Covered by Project 

       Project Problem Statement and Grading Scheme 

   Above Average  (Graded original work) 

  Average       (Graded original work) 

  Below Average  (Graded original work) 

 

[Include any other evaluation used and omit any method above method (Test, Quizzes, 

Homework, Laboratory and Project reports) that was not used] 
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ABET Format Course Syllabus 

CHEG 2333 MATERIAL AND ENERGY BALANCES 
 

1. Course number and name: CHEG 2333  MATERIAL AND ENERGY BALANCES 

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

 
3. Instructor’s or course  

coordinator’s name: 

 

Dr. Keisha Antoine 

 
4. Text book: Title: Elementary Principles of Chemical Processes 
                   Author: Richard M. Felder, Ronald W. Rousseau, Lisa G. 

Bullard 

 
                   Publisher, Year & Edition: Wiley, 2019 4th Edition 

 
  a. Other Supplemental material “Basic Principles and Calculations in Chemical 

Engineering”, D. M. Himmelblau and J. B. Riggs, 2003, 

Pearson Education 

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

course (catalog description) 

CHEG 2333 Material and Energy Balances: 3 semester 

hours. 

Application of laws of conservation of mass and energy to 

reacting and non-reacting, simple and complex chemical 

systems. Application of both element and species balances 

to multiple reaction systems. Application of the degrees-

of-freedom analysis to single process units and multi-unit 

process flow-sheets. Numerical solution techniques for the 

solution of balance equations. 

 b. Prerequisites or  

     Co-requisites 

CHEM 1403 or CHEM 1034 

PHYS 2325 or PHYS 2513 

 
 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 Criterion 3 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. An ability to apply conservation laws.   

https://catalog.pvamu.edu/search/?P=CHEM%201403
https://catalog.pvamu.edu/search/?P=PHYS%202325


  

 

 

 

 

Outcome D1 

An ability to identify, formulate, and solve fundamental 

engineering problems by applying principles of 

engineering, science, and mathematics.  

 2. An ability to present and report basic 

engineering information.  
 

 3. An ability to analyze, formulate and solve 

mass balances with and without 

chemical reactions.  
 

 4. An ability to analyze, formulate and solve 

energy balances. 
 

7 Brief list of topics to be covered 

 

1.Intro to Engineering Calculations (12 hours) 

2.Processes and Process Variables (8 hours) 

3.Fundamentals of Material Balances (20 hours) 
 

 

*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 
 

 

 

 



 

 
II ASSESSMENT RESULTS FOR CURRENT AND PAST THREE PERIODS 

 

 

Program Outcomes Assessed in this course  
 

Outcome D1:    

An ability to identify, formulate, and solve fundamental engineering problems (CEP) by applying 

principles of engineering, science, and mathematics.   
 

  

   

Assessment Summary of Class Semester Averages for Outcomes 

(Should be provided for Fall 2019 through Spring 2022 Assessment Period) 
 

Outcomes   D1 

Semester 
Semester Class 

Average (%) 

Fall 2021 52.9 

Spring 2021 70.5 

Spring 2020 71.8 

Fall 2019 50 

Comments 
on Trend of 

Data 
(Improving or 
deteriorating) 

Significant drop in class 
average coincides with recent 
return to in-person classes after 
virtual learning during COVID-
19 restrictions. 

*Expected Semester Class Average    = 75% (or as defined by the program) 

                Ideal Semester Class Average            =75% (or as defined by the program) 
 



 

End of Semester Course Assessment Reports 

   Fall 2021 and Last Three Assessment Periods. 
 

Each 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 your 

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 
• Instructor’s critical evaluation of perceived problems that affected students’ 

performance. Realistic problems should be identified throughout the semester 

and summarized in this section of the report. 
 

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

class is taught. These should be specific enough for another instructor to 

implement. Most of these should be things that, you, the instructor can 

implement to help students to improve. Be creative. 
 

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 2333 P01 MATERIAL AND ENERGY BALANCE: FALL 2021 SEMESTER 

Report Prepared by: Dr. KEISHA ANTOINE  Report Date:  December 18, 2021 
  

 

Semester 

 

 

Analysis 
Type 

 

Number 

of 
Students 

Outcome D1 
An ability to identify, formulate, and solve fundamental engineering problems by applying 

principles of engineering, science, and mathematics. 

Expected Class Average Expected Percent of students 

at or above average 

Class Average % Students meeting Expected Average 

Fall 2021 Direct 16 75 70 52.9 25 

Spring 2021 Direct 11 75 70 70.5 73 

Spring 2020 Direct 23 75 70 71.8 66.7 

Fall 2019 Direct 20 75 70 54 8 

Spring 2019 Direct 11 75 70 83 84 

 

Implementation Summary 

Items implemented 

from previous report 

or after meeting 

previous instructor 

First third of the course was spent instructing on basics – mathematical manipulations statistics, 
linear interpolation, calibration; physics and chemistry: pressure, moles, molecular weight 

balancing equations and stoichiometry. Emphasized relating the general mass balance equation to 

its application for non-reactive and reactive systems. Spent a lot of time on sketching to show how 
a sketch of the flowsheet relates to formulation of the problem. 

 

 

Perceived Problems 

Perceived problems 

are directly related to 

the PC and the sub 

items under them 

This cohort of students seemed to move at a slower pace and took longer to understand the 
material when compared to previous cohorts. They struggled with problem identification and 

formulation, so additional time was allocated to in-class, instructor-led problem-solving on the 

whiteboard.  Perhaps this is due to many of the students experiencing in-person college courses for 
the first time. 

 

 

Plans for Addressing 

Problems 

 

Plans for address 

specific measures to 

address PC and their 

sub areas 

The instructor continued to provide homework problems to be worked out during the class periods. 
Adding 2 or 3 more group assignments interspersed with regular homework assignments may help 

to fix some concepts. 

Overall Trend over Periods Ascertain if there 

were improvements 

over previous 

semesters 

The percentage of students meeting the average for D1 decreased compared to the previous 
assessment period. 

Were Expectations Met? Class Average ≥75% 

and ≥70% of 

Students Performed 

at or Above Expected 

Average.  
 

 

 

Class average above 75% ➔NO 

% of Students meeting/exceeding average ➔ NO 

 



MATERIAL & ENERGY BALANCES 

SPRING 2021 

 

        

Title of Assignment:  TEST 1 

 

TOPICS COVERED IN TEST 1 

 

 Test 1 covered the following topics: 

 
1. Unit conversion 

2. Dimensional homogeneity 

3. Linear interpolation 

4. Calculating mass fractions, mole fractions 

5. Specific gravity, mass flow rate, molar flow rate, volumetric flow rate 
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MATERIAL & ENERGY BALANCES 

SPRING 2021 

 

 

 

 

SAMPLE TEST QUESTIONS, SOLUTIONS,  

AND GRADING SCHEME FOR TEST 1 
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MATERIAL AND ENERGY BALANCES 

FALL 2021 

 

        

Title of Assignment:  FINAL EXAM 

 

TOPICS COVERED IN FINAL EXAM 

 

 Final Exam covered the following topics: 

 
1. Engineering calculations – linear interpolation, density, composition 

2. Scaling 

3. Identifying systems 

4. Sketching flowsheets 

5. Material balance of non-reactive systems 

6. Stoichiometry 
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MATERIAL AND ENERGY BALANCES 

FALL 2021 

 

 

 

 

SAMPLE TEST QUESTIONS, SOLUTIONS,  

AND GRADING SCHEME FOR FINAL EXAM 
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