
PHYS 390T: An Introduction to Principles of 
Active Learning  

in Physics Education 
 

Instructor: Dr. Brokk Toggerson 

Fall 2016 
 

OFFICE: Hasbrouck Lab 133 

EMAIL: toggerson@physics.umass.edu 

PHONE: 413-545-1761 

CREDITS: 3 

MEETING TIMES: You will be expected to select one section of the course that will form the basis of your 

study and attend all meeting times for that section. In addition, there will be a one-hour weekly meeting 

for all people in the course. This meeting will be scheduled at the beginning of the semester to take into 

account everyone’s schedule. You will be expected to attend all of these meetings as well.   

MOODLE: This course will have a dedicated Moodle page which will be used extensively. I will post 

announcements to the Moodle News-Feed and all readings will be posted there. In addition, there will 

be parts of your course that you will be expected to complete online. Please keep an eye on it. Also, I 

expect you to keep an eye on the Moodle page for your P131 section.  

OFFICE HOURS: By appointment.  

More importantly, my office door is usually open, if it is, feel free to walk in 

What this course is:  
Heath Hatch and I are currently in the process of updating the Physics 131 – Algebra-Based Introduction 

to Mechanics, Fluids, Thermodynamics, and Waves course to modern research-based teaching practices. 

In particular, this course is being taught in a Team-Based Learning (TBL) format. This course course is an 

opportunity for you to learn about TBL and other active-learning methods based upon modern research 

on how people learn in both a theoretical and a very hands-on way as part of the instructional team in 

Physics 131. You will be attending a P131 section answering questions of students during the class-time 

activities. Moreover, you will watch and reflect upon the P131 instructor’s use of modern teaching 

techniques. In addition, we will meet weekly to discuss the ideas behind modern research-based 

instruction.  



Goals: 
 You will learn about modern research on learning and how that informs best-teaching practices  

 You will learn about a variety of active learning techniques 

 You will learn about the TBL strategy 

 You will get an opportunity to practice these skills in front of your peers 

Objectives: 
By the end of this course you should… 

 Be able to describe the modern research on how knowledge is constructed 

 Be able to list a variety of active learning techniques and express the potential domains of 

applicability for each technique. These techniques include, but are not limited to, think-pair-

share, minute papers, collaborative problem solving, and the readiness assessment process.  

 Be able to reflect on a class session: what was successful, what was not successful. 

 Be able to employ probing questions to help students in a TBL format  

 Be able to compose and deliver a mini-lecture to a large TBL class involving at least one active 

learning technique.  

Expectations: 
You will be expected to… 

 Attend every class session of both your P131 section as well as the weekly meeting. If you have 

an excused absence, I expect to be notified in advance. If you are suddenly ill, I may ask for a 

doctor’s note or other proof. While you are in class, I expect you to be mentally present. Please 

leave your laptops etc. in the prep area and please do not eat during class! If it is apparent to 

me that you are not mentally present, you will be counted as absent.  

 Complete all in-class assignments and turn them in before class begins.  

 Complete an online reflection of each class. There will be a prompt provided in advance for you 

to look at and think about for your reflection.  

 Complete the readings for our weekly meetings when appropriate. I will expect you to post on 

the reading on Moodle before coming to the meeting. I expect to pick the readings for the first 

few weeks. YOU will then work as a team to decide topics of interest for the last few weeks 

 Participate in weekly discussions 

 Develop a mini-lecture using the principles of backwards design 

 Give two mini-lectures at the weekly session 

 Complete an in-depth reflection on your mini-lecture and discuss it with me.  

 Give your presentation a second time incorporating ideas from your reflection and feedback 

  



Grading  

Your grade will be calculated as follows 
P131 class attendance – 15% 

This will be done on a simple were you mentally-present scale. I expect you to be in-class and using the 

techniques we will discuss to help students. As stated above, only excused absences will be accepted. 

Your grade will be the fraction of your attendance. 

P131 class preparation – 10% 

Complete the activity and get the correct answer before class. As such, I would recommend doing it at 

least one day in advance so that if you are confused you can get help! Only correct answers will count. 

This is a binary grade: all or nothing.  

P131 class reflections – 15% 

You will be given a prompt(s) in advance of class. These reflections will be graded on the rubric in the 

rubric section below. I expect you to post to Moodle your response within 24 hours. The reason for this 

is because if you wait too long you will forget some of the details of what occurred. Answers that are 

within 24 and 48 hours will receive 60% credit. The grade will be calculated from all prompts added 

together, not all assignments.  

Weekly session preparation – 15% 

You will be expected to respond to a prompt on Moodle before the weekly session. The prompt will be 

on the week’s reading and will be due 24 hours before the class session begins. Submissions within that 

last 24 hours will receive 60% credit. The same rubric will be used as for class reflections. The grade will 

be calculated from all prompts added together, not all assignments. 

Weekly session attendance – 15% 

I expect you to participate in the weekly discussions and you will be graded using the rubric in the rubric 

section below. 

 

Mini lecture proposal – 15% 

Before you can give this mini-lecture, you must provide a proposal wherein you go through the stages of 

backwards design.  

Mini-lecture reflection – 15%  

This will be an approximately one-to-two page paper on your mini-lecture reflecting on your 

performance using your video and feedback from your peers. Rubric for this activity is also below.  

  



 

Grading Scale 
The grading scale for this class will be:  

100  ≥ A    ≥ 90 
90 > A-  ≥ 85 
85 > B+ ≥ 80 
80 > B ≥ 75 
75 > B- ≥ 70 
70 > C+ ≥ 65 
65 > C ≥ 60 
60 > C- ≥ 55 
55 > D+ ≥ 50 
50 > D ≥ 45 
45 > F  

An 85.0 is guaranteed to be an A. This is an absolute grading scale, I am not aiming for a certain number 

of A’s. However, I reserve the right but not the obligation to shift this scale down if I deem it 

appropriate. 

Accommodations 
The University of Massachusetts Amherst is committed to providing an equal educational opportunity 

for all students.  If you have a documented physical, psychological, or learning disability on file with 

Disability Services (DS), you may be eligible for reasonable academic accommodations to help you 

succeed in this course.  If you have a documented disability that requires an accommodation, please 

notify me within the first two weeks of the semester so that we may make appropriate arrangements. 

Academic Honesty 
I should not even have to say this but, since the integrity of the academic enterprise of any institution of 

higher education requires honesty in scholarship and research, academic honesty is required of all 

students at the University of Massachusetts Amherst.  Academic dishonesty is prohibited in all programs 

of the University.  Academic dishonesty includes but is not limited to: cheating, fabrication, plagiarism, 

and facilitating dishonesty.  Appropriate sanctions may be imposed on any student who has committed 

an act of academic dishonesty.  Instructors should take reasonable steps to address academic 

misconduct.  Any person who has reason to believe that a student has committed academic dishonesty 

should bring such information to the attention of the appropriate course instructor as soon as 

possible.  Instances of academic dishonesty not related to a specific course should be brought to the 

attention of the appropriate department Head or Chair.  Since students are expected to be familiar with 

this policy and the commonly accepted standards of academic integrity, ignorance of such standards is 

not normally sufficient evidence of lack of intent 

(http://www.umass.edu/dean_students/codeofconduct/acadhonesty/) 

http://www.umass.edu/dean_students/codeofconduct/acadhonesty/


Final Thoughts 
I want this class to be an opportunity for you to really get a feel for modern research-based teaching 

techniques from both a theoretical and practical point of view. These skills are important for any 

physicist not only in the education profession, but also in research or industry  

My door is always open!  

 

Rubrics for course materials follow…  



Rubrics: 

These rubrics are tentative and I reserve the right to change them if needed.  
 

CLASS 
REFLECTION AND 
WEEKLY SESSION 
PREPARATION 
RUBRIC EXCELLENT GOOD NEEDS WORK POOR 

THOROUGHNESS 
OF RESPONSE(S) 
(9PTS PER 
PROMPT) 

Thoroughly and deeply 
addressed all aspects of the 
prompt. (9pts) 

Answered the essence of 
prompt. (6pts)  

A few thoughts on the 
prompt present. (3pts) 

No effort to address 
prompt. (0pts) 

WRITING 
(3PTS PER 
PROMPT) 

Writing is in a style that is 
appropriate for academic 
discourse. Any errors are 
not noticeable. (3pts)  

Writing has less than two 
errors that are noticeable. 
Errors do NOT detract from 
meaning. Style perhaps a 
bit too familiar for 
academic setting. (2pts)  

Two or more noticeable 
errors. One or less error 
that detracts from meaning. 
Style definitely too familiar 
for academic setting. (1pt)  

ANS WRTN IN TXT-SPK :( 
(0pts)  

 

  



MINI-LECTURE 
REFLECTION 
RUBRIC EXCELLENT GOOD NEEDS WORK POOR 

WRITING (3PTS) 
 

Writing is in a style that is 
appropriate for academic 
discourse. Any errors are 
not noticeable. (3pts)  

Writing has less than two 
errors that are noticeable. 
Errors do NOT detract from 
meaning. Style perhaps a bit 
too familiar for academic 
setting. (2pts)  

Two or more noticeable 
errors. One or less error 
that detracts from meaning. 
Style definitely too familiar 
for academic setting. (1pt)  

ANS WRTN IN TXT-SPK :( 
(0pts)  

ACCURACY (9PTS) Student makes a thoughtful 
and accurate assessment of 
a lesson’s effectiveness and 
the extent to which it 
achieved its instructional 
outcomes, citing many 
specific examples from the 
lesson and weighing the 
relative strengths of each. 
(9pts) 

Student makes an accurate 
assessment of a lesson’s 
effectiveness and the extent 
to which it achieved its 
instructional outcomes and 
can cite general references 
to support the judgment. 
(6pts) 

Student has a generally 
accurate impression of a 
lesson’s effectiveness and 
the extent to which 
instructional outcomes 
were met. (3pts) 

Student does not know 
whether a lesson was 
effective or achieved its 
instructional outcomes, or 
student profoundly 
misjudges the success of a 
lesson. (0pts) 

EFFICACY (6PTS) Student accepts ownership 
for the learning of all 
students. (6pts) 

Student accepts ownership 
for  
the learning of all students 
(4pts) 
 

Student communicates 
ownership only for student 
successes and/or offers 
excuses for those who 
struggled or did not 
succeed. (2pts) 

Student does not 
communicate a general 
sense of efficacy (accepting 
responsibility for student 
learning). (0pts) 

USE IN FUTURE 
TEACHING (9PTS) 

Drawing on an extensive 
repertoire of skills, student 
offers specific alternative 
actions. (9pts) 
 

Student makes a few 
specific  
suggestions of what could 
be  
tried another time the 
lesson is  
taught (6pts) 

Student makes general 
suggestions about how a 
lesson could be improved 
another time the lesson is 
taught. (3pts) 

Student has no suggestions 
for how a lesson could be 
improved another time the 
lesson is taught. (0pts) 

 


