
Implementation of flipped/Just in Time Teaching courses via dB-SERC awards: progress report 

 

During this lunch, Dr. Hanna Salman and Dr. David Nero from physics and astronomy discussed how 

their transformation efforts have been going so far and received feedback from dB-SERC and affiliates. 

The courses in which they are implementing the transformations are both the first semester physics 

course for physics and engineering majors. 

Instructional approach: Dr. Hanna Salman: 

 The basic idea is to reduce the dependence of students on the teacher to learn new material 

and help them develop independent learning skills. Students can learn certain things on their 

own before coming to class, and class could then be focused on things that are more challenging 

or more interesting. 

 Students are given web-based assignments before lecture (this is in addition to regular 

homework) 

o These assignments have 3-4 problems and are designed to help students learn a new 

concept and are counted towards the final grade 

o Some of the problems are in a multiple choice format, others are free response 

o The assignments are also given after lectures as homework 

 The platform used is the sapling learning website 

o Easy to use, can add problems (easy graphical user interface), assignments, pick from a 

bank of problems etc. 

o The website also gives feedback about how many students attempted/got 

correct/incorrect answers to each problem 

 This is very useful because it provides information about what concepts 

students find difficult and can be used to focus instruction on the more difficult 

aspects of a course 

 Students can master easier material on their own – class time (valuable!) used 

for discussions and group activities 

 The vast majority of students (~80-90%) make honest attempts at answering the pre-lecture 

questions 

o This can create “a time for telling” and help students get more out the lecture 

 The pre-lecture assignments are often designed to help students build on their prior knowledge 

to construct new understanding 

o In one example, students were supposed to use their previous knowledge (kinematics, 

forces) to derive the law of conservation of energy 

o This approach is used because in physics, it is often the case that students accept 

formulas as given by an authority and do not attempt to understand where the various 

formulas are coming from. This leads to a very superficial understanding of physics and 

algorithmic problem solving approaches. 



o One issue identified by Hanna is that students don’t always follow the approach that he 

had in mind when designing a pre-lecture assignment 

 A possible solution suggested was to use “diagnose problems” tasks in which 

students are given a solution and asked to identify where the solution is wrong. 

For example, students could be shown a potential solution (which follows the 

expected approach), but has several mistakes. Students could be asked to 

diagnose the mistakes and correct the solution. 

 Using this approach, Hanna covers the same amount of material, but the material is covered 

differently – there’s more focus on certain things which are difficult and more class time 

allocated to active learning (e.g., discussions, group work etc.)  

 From pre-lecture to homework, it was evident that more students attempted the problems and 

more of them got them right 

 Recitations are in-line with the lectures 

o Hanna meets with the TA once a week to discuss what has been covered the previous 

week 

o During the recitation, students work in groups on three problems 

o The TA comes up with the problems, which are usually fairly challenging, and also comes 

up with guiding questions for each problem 

o After working in groups for each problem, either a student will present the problem on 

the board, or the TA will 

To improve further design of the course (and reduce student dependence on teacher as a source of 

information) the following ideas were discussed: 

 Avoid lecturing even more: students should get the idea that class time will be spent on 

understanding how to apply the various concepts they were supposed to read about (and solve 

problems with) at home before the class. 

 Reduce class time (e.g., 4 hours instead of 3 hours) and make it clear that students are expected 

to complete the assigned readings and pre-lecture questions on their own (because of the 

reduced contact hours with the instructor) 

 Use a social contract approach: make a contract with the students that you (the instructor) will 

only discuss 1/3 of the pre-lecture problems and that it will be up to them to decide which ones. 

This approach can help motivate students to do their best to learn content on their own 

 

Dr. David Nero discussed several measures of the effectiveness of the flipped approach he is using 

(which incorporates online lecture videos and reduced contact time with the instructor). For more 

information about Dr. Nero’s approach, visit the Journal Club – Pizza lunch meetings page and scroll 

down to the lunch on September 5. 

Dr. Nero is teaching two sections concurrently, one using a flipped approach and the other using a 

traditional approach. He does his best to ensure that the sections are taught as similarly as possible, for 



example, by making the lectures in the traditional class very similar or identical to the online lectures 

students watch in the flipped class. 

Preliminary results: 

 Midterm exam 

o Flipped section outperformed traditional section by 7% 

o Distribution of grades in the flipped section indicated that the majority of students were 

making use of the online materials and taking them seriously 

 The distribution was nowhere near bimodal, which is what would be expected if 

some students benefit from the flipped approach, while other students do not;  

 Both the standard deviation and “tail” (very low scores) was smaller in the 

flipped section 

 Standardized conceptual assessment: FCI 

o Pre-test scores indicated a selection bias: students who enrolled in the flipped section 

performed higher by 10% 

o However, the pre-post analysis indicated a higher normalized gain in the flipped section 

(normalized gain is used because it normalizes for pre-test performance) 

 A suggestion on improving the comparative analysis between the two courses is the following: 

o Put students into bins based on their performance on some measure (midterm score, 

FCI score etc.) of low, mid, and high-achieving and use the same standard for both 

sections. 

o Compare the performance of students in the same bins for flipped vs. traditional section 

on some other measure. This can also provide information about who is benefitting 

from the flipped class format in what way 

 For example, students who start with low performance in both groups could be 

compared at a later time in the semester 

o Tracking could also be done to investigate subsequent student success. This could partly 

answer the question of long term impact of the flipped section: perhaps students who 

take the flipped section are more likely to become more independent learners and end 

up performing better in subsequent courses. While this may be difficult for a long term 

analysis, this investigation should not pose too much trouble if only done for the second 

semester physics course (which all these students will have to take anyway). 

 Dr. Nero also conducts focus groups with students once a month (has been doing this in 

previous classes for years) and has noticed that while the traditional student reactions to the 

course are very similar to what he’s seen in the past, students in the flipped section have overall 

a more positive attitude 

o This will be further investigated by using established attitudinal surveys specific for 

physics 

 Dr. Nero’s preliminary results are encouraging enough that the department of physics and 

astronomy approved teaching another flipped section in the spring. 



 Future comparison measure include another standardized assessment on rolling motion, future 

midterms/final and an attitudinal survey 


