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We have designed, implemented and assessed a series of
pedagogical strategies that seek to improve the climate
of large introductory STEM courses and promote
accessibility to students from all groups and
backgrounds. These strategies rely on deliberately
fostering collaboration among students, rather than
competition, and promoting a culture that rewards effort
and personal growth. We have collected and analyzed
students' responses to our approach in a large
introductory physics course over several semesters. We
report that our strategies are successful in building a
course community, in which students, regardless of
demographic, perceive a welcoming atmosphere and feel
supported and cared for by their classmates and
instructors.
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The data presented here concerns an introductory physics course for life science-majors that we teach at a major research
university in the United States. Our course was specifically newly-designed for life sciences majors and hence includes
biologically and medically relevant topics [2]. Given the life-science focus of our course, its student audience is composed
mostly of pre-medical students (about 80%) and biological science majors (about 65%). In the Table below we summarize the
demographic of the student body for three consecutives semesters over which we collected the data here presented.

[1] C. De Grandi, R. Ramos, S.G.J. Mochrie, GIREP Proceedings 
2017 (To be published).
[2] S.G.J. Mochrie, American Journal of Physics, 84, 542 (2016).

At the end of each semester, we gathered student feedback through an anonymous online survey. Participation was
voluntary, but students received credit for survey completion. The response rate each semester was 90% or higher. Students
were asked for their feedback on the following topics: course difficulty, class climate and community, and study-hall
attendance. The questions and results are shown in the Table below. We have run Fisher's exact test to compare responses
between: female and male students, URM and non-URM students, URM female students and non-URM male students.
Significant differences between the responses of these groups are reported in the last column.

We thank Philip Reeves for help with the data analysis. 
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SUMMARY

“The class really generates a collaborative community
through working together in class, on Problem sets, and
in study hall. I've enjoyed the process of working with my
classmates to solve challenging physics problems and
making friends along the way.”

“Since everyone is not competing because of a curve, it
has been probably the most collaborative classes I've
ever taken at (this institution), and everyone just wants
to help each other.”

“Adding the social aspect to this class has made it a lot
more enjoyable and a lot less painful.”

“[..] having a professor that cared enough to learn my
name and TAs that were able to understand my learning
style was unparalleled and I really was able to learn due
to it.”

“If this course was the model for sections in CHEM and
BIOL classes, I and lots of other students of color would
feel more supported in their studies.”

Despite the intellectual challenge of the course, the
majority of students perceived the class atmosphere as
welcoming and much better than other STEM courses.
They feel supported and cared by their instructors and
classmates and they find it easy to come to know their
classmates. Such positive response is true regardless of

gender or race: we have found no statistically significant
difference based on gender, URM status, or gender and
URM status, except for three instances in which women
or URM women reported a more positive experience
than men, or non-URM men, respectively.

Our course includes:
• Active learning via: weekly 10-minute quizzes, clicker

questions, peer discussions and group quizzes.
• Exam correction assignments, to encourage

metacognition and prompt students to reflect and
learn from their mistakes.

• A learning environment that promotes effort and

learning growth. This is achieved via motivating
students to reflect on mindset (fixed vs growth) and
adopting a grading rubric that includes absolute grade
lines (i.e. no curving), supports student improvement
by dropping students’ lowest scores in assignments,
and rewards strong performance in the final
cumulative exam.

Study-hall has emerged as the most successful tool for
fostering collaboration with faculty and among students:

• Study-halls are 2- or 3-hour sessions, offered regularly
three times a week outside the lectures, where
students can come to ask for help on the course
material to instructors and teaching staff and work
together with their classmates on course assignments.

• They are held in a central location on campus that is
convenient for students and in a setting that is
conducive to group work and collaboration. for
instance with whiteboards and large tables where
people can comfortably sit in variable-sized groups.

• Study-hall is also strategically scheduled, based on
students' academic obligations, and when help for
course assignments is most needed (for instance, on
the night before the homework due-date).

• Students come to study-hall individually or in groups;
they can decide to talk to the instructors or can simply
work in groups with their classmates. Because of its
regularity in time and location, study-hall facilitates
the formation of study-groups.

• The presence of the course instructors, instead of only
teaching assistants or peer tutors, also contributes
significantly to the success of study-hall. By making
themselves available outside of class, the instructors
communicate the value that they place on the work
students do, and that they take personal interest in
students' success. Students also come to know and
trust their instructors.

For details on each of these strategies please see [1]

https://is.gd/uikq41

