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CHEM 101 Introductory University Chemistry 

What’s the deal? 
•  Humongous multisection course (>1700 students/year) 
•  Some sections co-taught with Chem 103 (for engineers) 
•  Core requirement (Science and ALES); elective (Arts, Education, …) 
•  Diverse student backgrounds, interest, preparedness 
•  “Common” curriculum, different teaching styles, traditional lectures 



Investment in blending/flipping and quizzes in CHEM 101 
Veinot Mar McDermott Apeblat Jensen 

High school review quiz + + + 

Problem sets (not for marks) + + + + + 

Regular online quizzes (for marks) + + 

Video tutorials with self-assessments + + + + + 

Quizzes on video tutorials + + + 

Blended lecture attendance optional + + 

Exam sequels + 

Pre-class videos, “concept quizzes” + 



High school review quiz 

•  Defines expectations of prerequisite knowledge 
•  basic concepts and definitions, significant figures, naming and formulas, moles and stoichiometry 

Grade 11 
Chem 20 

Grade 12 
Chem 30 

University 
Chem 101 

University 
Chem 102 

•  Eliminates one week of in-class “review” (Chapters 1-4) 

•  Familiarizes students to Moodle platform and quiz formatting 

•  Provides feedback on preparedness for Chem 101 

•  Unlimited attempts but need >50% to access further online quizzes for marks 



High school review:  Physical vs. chemical changes 

Tutorial 

Question 

Feedback 



High school review:  Limiting reactant calculation 

Tutorial, step-by-step 

Similar follow-up question, 
without guidance 

Warning about common mistakes 



High school review quiz:  Performance 

Average of highest 
graded attempts 76% 

After one week of classes: 
•  367/406 students (90%) completed first attempts 
•  average 71% 
•  11 students have never accessed eClass 

Facility index 
Discriminative efficiency 

Q1 
95 
31 

Q14 
82 
29 

Q15 
85 
41 



Problem sets:  If you build them, they will not come 
“Problem sets will be posted regularly.  It is highly recommended that you work them out 
on your own as the questions resemble those on exams.” 

“To ensure that you are doing homework regularly, you will complete online assessments 
(for marks) periodically.” 



Online quizzes:  They will come 

Limitations: 
•  cannot ask for drawings as answers 
•  difficult to ask for explanations as answers 
•  free-format answers vs. multiple choice 
•  technical problems in formatting symbols 



Question types available in Moodle 

Calculated simple 
Calculated 
Calculated multichoice 

Matching 
Random short-answer matching 

Short answer 
Numerical 
Essay (requires manual marking) 

True-false 
Multiple choice 

Cloze (embedded answers) 

My opinions: 

•  T/F virtually useless 
•  MC use intelligently but sparingly 

Types 

•  Use sparingly 

•  Must account for all possible entries, 
including misspellings and misformatting 

•  Best compromise available 

•  Applicable if result can be coded by single 
mathematical formula 
•  Range of randomized variables 
•  Complex to code, often not worth the hassle 



Simple questions 
 Multiple choice in multiple versions 

 Matching 



Calculation questions 
 Question:  Editing: 

If you instruct students to write in 
scientific notation, this is what you 
get:  6.022E-23, 6.022*10^-23, 
6.022E*^10-23, 6.022#@!-23. So 
best to avoid! 

Important to define a tolerance and 
clarify this to students 



Cloze questions 
 Question:  Editing: 

Cloze format allows mix of question types in one block of text, 
approaching how we really do calculations by hand. 



Problem sets vs. online quizzes:  Activity reports 

•  Are online lecture notes really essential? 
•  Do students only do assignments for marks? 



Video tutorial:  Electron configurations 



Part 3 of video tutorial 



Video tutorial:  Molecular shapes 



In-class activities 

Write electron configurations 
for these elements 

Draw Lewis structures for these molecules 



Video lectures and assessments:  Activity reports 
Chem 101/103 (TR 0930-1050) 
~380 students Dr. Mar (Optional) 

Chem 101 (MWF 1000-1050)  
~340 students Dr. Apelblat (Required) 

Topic discussed in class on Sept. 18 

Completed Part 1 assessment: 
Before Sept. 18 class:  19/380 students (5%)  
Before Sept. 25 quiz: 130/380 students (34%) 
Before final exam:  244/380 students (64%) 
Unlimited access 

Topic discussed in class on Sept. 19 

Completed Part 1 assessment: 
Before Sept. 19 class:  295/340 students (87%)  
Accessible only until Sept. 20 



Video lecture assessments:  Performance 
Chem 101/103 (TR 0930-1050) 
~380 students Dr. Mar (Optional) 

Chem 101 (MWF 1000-1050)  
~340 students Dr. Apelblat (Required) 

avg (one attempt) 91% 
325/340 students (96%) 

avg (best attempts) 88% 
320/340 students (94%) 

avg (best attempts) 84% 
244/380 students (64%) 

Part 1 assessment 

Online quiz (on “Many-electron atoms”) 

avg (one attempt) 85% 
question on elec. conf. 76% 
379/380 students (99%) 

Part 1 assessment 

Online quiz (on Elec. Conf. only) 



“Can I do something for extra credit?” 
Question from in-class quiz 2: 

“Exam sequel” question: 

•  Gives more detailed guidance on 
how to reason through this question 
•  Optional but worth so negligibly little 
(<0.01% to overall mark) that student 
ranking is unaffected 



Summary 

•  Defines minimal expectation for student homework  
•  Regular assignments staves off cramming 
•  Provides feedback to students and instructor on mastery of topics 
•  Serves as useful tool for review 

•  Extremely time-consuming to set up question bank, poor organization tools 
in Moodle 
•  Limited range of questions possible, cannot ask for written explanations or 
rationale for answers 
•  Must explain to students that online questions are not necessarily 
representative of real exam questions 

Benefits 

Challenges 


