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INTRODUCTION: WHY TUTORIALS IN INTRODUCTORY
PHYSICS MATTER

For  decades,  introductory  physics  courses  have  relied  on
traditional  lectures  and  problem  sets  to  convey  the  laws  of
motion, electricity, magnetism, and thermodynamics. Yet many
students  emerge  from these  courses  with  a  fragile  grasp  of
fundamental concepts, unable to apply reasoning to unfamiliar
situations.  Enter  Tutorials  in  Introductory  Physics—a
research-based, guided-inquiry curriculum developed by Lillian C.
McDermott and the Physics Education Group at the University of
Washington. Unlike conventional textbooks, these tutorials are
designed not merely to be read, but to be done. They challenge
students to confront their preconceptions, build mental models,
and develop the scientific reasoning skills that lie at the heart of
physics. In this article, we explore what makes this resource so
effective,  how  it  fits  into  modern  physics  education,  and  how
instructors  and  learners  can  get  the  most  out  of  it.

WHAT ARE TUTORIALS IN INTRODUCTORY PHYSICS?

The phrase “Tutorials in Introductory Physics” refers to a specific

set of instructional materials, usually published as a paperback
workbook,  that  accompany  a  standard  introductory  physics
sequence.  The  tutorials  are  organized  into  modules  covering
mechanics,  electricity  and  magnetism,  waves,  optics,
thermodynamics, and modern physics. Each module consists of
carefully sequenced worksheets that students complete during
recitation sessions or small-group tutorials. The key innovation is
the guided-inquiry approach: rather than being told a formula,
students answer a series of questions that lead them to derive
relationships, resolve contradictions, and articulate principles in
their own words.

Origin and Research
Foundation
The  tutorials  emerged  from  decades  of  physics  education
research at the University of  Washington. Researchers identified
common  student  difficulties,  such  as  confusing  velocity  with
acceleration or believing that a constant force produces constant
speed. Instead of simply telling students the correct answer, the
tutorials  provide  a  structured  path  where  students  encounter
these  difficulties  in  a  controlled  setting  and  work  through  them
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collaboratively. The method is grounded in constructivism—the
idea that learners must actively build their own understanding
rather than passively receive information.

KEY FEATURES THAT SET TUTORIALS APART

Traditional physics problem sets ask students to plug numbers
into equations.  Tutorials  in  Introductory Physics  asks them to
think, argue, and explain. Here are the defining characteristics:

Conceptual focus: Minimal mathematical heavy lifting;
emphasis on qualitative reasoning and physical
interpretation.
Peer collaboration: Tutorials are designed for groups of
three to four students. Discussion and debate are
encouraged.
Pretest and homework: Each tutorial begins with a short
pretest to expose naïve ideas and ends with homework that
reinforces the tutorial’s learning goals.
Instructor role: The tutor or professor acts as a facilitator,
asking probing questions rather than providing answers.
Evidence-based progression: Steps are arranged so that
students build on earlier answers and identify
inconsistencies in their own reasoning.

Sample Module: Velocity

and Acceleration
One classic tutorial asks students to analyze the motion of a ball
tossed straight upward. Instead of memorizing that acceleration
due to gravity is constant, students are guided to draw motion
diagrams, consider the direction of velocity at multiple points,
and then reconcile their intuition with the fact that acceleration
points downward even when the ball  is  rising.  Many students
initially  believe  that  acceleration  opposes  velocity.  Through
careful questioning in the tutorial, they come to understand that
acceleration is the rate of change of velocity, not a force that acts
in the direction of motion. This conceptual shift is hard to achieve
in a lecture, but the tutorial format makes it possible.

HOW TUTORIALS COMPLEMENT LECTURES AND LABS

Many instructors adopt Tutorials in Introductory Physics as the
backbone of their recitation sections. A typical week might look
like:

Lecture: Introduce the topic, derive equations,1.
demonstrate examples.
Pre-tutorial homework: Students complete a short2.
diagnostic (often a few multiple-choice questions) that the
instructor reviews to identify common misconceptions.
Tutorial session: Students work in groups on the tutorial3.
worksheet, with the instructor circulating to ask Socratic
questions.
Post-tutorial homework: Students apply the reasoning4.



Tutorials In Introductory Physics 3

3

from the tutorial to more complex problems.

This  sequencing  ensures  that  lectures  provide  the  formal
language, while tutorials build conceptual depth. Neither replaces
the other; they work synergistically. For this reason, the tutorials
are  rarely  used as  a  stand-alone text—they assume students
already attend lectures and have access to a standard physics
textbook. However, their versatility allows them to be adapted for
high school AP courses, community college sequences, and even
self-study if a learner has access to discussion partners or an
instructor’s guide.

BENEFITS FOR STUDENTS AND INSTRUCTORS

Improved Conceptual
Understanding
Research  consistently  shows  that  students  who participate  in
these  tutorials  perform  significantly  better  on  conceptual  tests
like the Force Concept Inventory (FCI) than those who only attend
traditional  recitations.  The  improvement  holds  across  student
demographics and institutional types. Because the tutorials force
active cognitive engagement, deep learning occurs.

Development of Scientific
Reasoning
Physics is as much a way of thinking as a body of facts. Tutorials
cultivate skills such as:

Making and testing predictions
Identifying assumptions
Constructing coherent explanations
Evaluating evidence
Communicating logic to peers

These  skills  transfer  to  other  disciplines  and  to  real-world
problem solving.

Immediate Feedback for
Instructors
The pretest results and in-class observations give instructors a
real-time window into student  thinking.  Instead of  waiting for
exam  results,  they  can  address  difficulties  the  very  next  day.
Many instructors report that teaching becomes more rewarding
when they see students actively wrestling with ideas rather than
passively copying notes.
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COMMON CHALLENGES AND HOW TO OVERCOME
THEM

Despite  its  proven  effectiveness,  implementing  Tutorials  in
Introductory Physics can be daunting. Below are typical obstacles
and practical solutions.

Time Constraints
Covering all standard topics in one semester while incorporating
a weekly tutorial can feel impossible. Solution: Select a subset of
tutorials  that  address  the  most  problematic  concepts.  Many
instructors choose tutorials on kinematics, Newton’s laws, electric
circuits, and light interference—areas where misconceptions are
most persistent.

Resistance from Students
Students accustomed to rote problem solving may initially dislike
the  open-ended,  discussion-based  format.  They  want  “the
answers.” Solution: Explain the rationale on day one. Emphasize
that the goal is understanding, not speed. Use a small grading
incentive (e.g., completion credit) to encourage full participation
without grading for correctness.

Need for Trained

Facilitators
Tutorials work best when the instructor asks guided questions
instead of giving direct answers. Graduate teaching assistants
may need training. Many universities hold weekly prep meetings
where TAs work through the tutorial ahead of time and discuss
likely  student  responses.  The  instructor’s  guide  (published
separately)  provides  invaluable  support.

WHERE TO FIND TUTORIALS IN INTRODUCTORY
PHYSICS

The  official  resource  is  published  by  Pearson  under  the  title
Tutorials in Introductory Physics, now in its second edition. It is
available as a softcover workbook and also in digital format. The
accompanying Instructor’s Guide includes solutions, discussion
of  common  student  difficulties,  and  tips  for  running  effective
tutorials.  Many university libraries also hold copies,  and some
institutions  have  made  selected  tutorial  worksheets  available
online for non-commercial educational use.

Adaptations and Ancillary
Materials
In addition to the core workbook, there are supplemental tutorials
for calculus-based physics, algebra-based physics, and even high
school  physics.  Some  educators  have  developed  their  own
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variations using the same pedagogical principles. The key is not
to treat the tutorials as a static script but as a flexible framework
that can be tailored to a specific course sequence.

INTEGRATING TUTORIALS INTO ONLINE AND HYBRID
COURSES

The  COVID-19  pandemic  accelerated  the  search  for  effective
online physics instruction. Tutorials in Introductory Physics adapt
surprisingly well to remote settings. With the help of breakout
rooms in video conferencing platforms, students can collaborate
on  tutorial  worksheets  using  shared  documents  or  digital
whiteboards.  Instructors  can  drop  into  rooms  to  ask  probing
questions, just as they would in a physical classroom. The pretest
can be administered as an online quiz, and homework can be
submitted  via  a  learning  management  system.  However,  the
social dynamics of in-person collaboration are hard to replicate
fully; many instructors report that online tutorials work best when
group sizes are kept small  (two to three students)  and when
there is a strong course culture of participation.

RESEARCH EVIDENCE: WHAT THE STUDIES SHOW

Since  the  1990s,  numerous  peer-reviewed  articles  have
documented the effectiveness of Tutorials in Introductory Physics.
A landmark study at the University of Washington showed that
students  who  completed  the  tutorials  scored  about  20
percentage points  higher  on the FCI  than those in  traditional
recitations,  even  when  controlling  for  prior  GPA  and  math
background.  Subsequent  studies  at  Ohio  State,  University  of

Colorado,  and  other  institutions  confirmed  these  gains.  More
importantly,  the  benefits  persisted  on  later  exams  and  even  in
subsequent upper-division courses. The tutorials are particularly
effective  for  women  and  underrepresented  groups,  narrowing
achievement  gaps  by  providing  a  more  inclusive  learning
environment that values verbal reasoning and collaboration over
speed and memorization.

CONCLUSION: A VITAL RESOURCE FOR PHYSICS
EDUCATORS

Tutorials in Introductory Physics is not merely a workbook—it
is a proven pedagogical system that transforms how students
learn  the  discipline.  By  forcing  active  engagement,  exposing
misconceptions, and building reasoning from the ground up, it
addresses the deepest weaknesses of traditional lecture-based
instruction. Whether you are a high school teacher looking to
boost conceptual understanding, a college instructor seeking to
revamp your  recitations,  or  a  self-learner  hungry  for  genuine
insight,  these tutorials  offer  a structured path to mastery.  While
the  format  demands  time,  patience,  and  a  willingness  to  be
wrong  in  front  of  peers,  the  payoff  is  a  robust,  intuitive
understanding  of  physics  that  lasts  long  after  the  final  exam.
If you have not yet explored this resource, consider picking up a
copy and trying one module with a colleague or study group. You
may  be  surprised  how  much  even  experienced  physics
enthusiasts  can  learn  by  working  through  the  same  guided
questions that have helped thousands of students see the world
through a physicist’s eyes.


