Guide
Name

SCALE-UP (Student-Centered Active Learning
Environment with Upside-down Pedagogies)
Indicates a research-demonstrated benefit

Overview
An integrated learning environment where the space is designed to facilitate interactions between
small groups working on short, interesting tasks.
Type of
Method

Classroom structure

Level

Designed for: Intro College Calculus-based
, Intro College Conceptual, Intermediate
Can be adapted for: Teacher Preparation
Professional Development

Setting

Designed for: Studio

Coverage

Few topics with great depth, Many topics with less depth

Topics

Mechanics, Electricity / Magnetism, Waves / Optics, Thermal / Statistical, Modern /
Quantum, Mathematical, Astronomy, Other Science

Instructor
Effort

High

Resource
Needs

Tables for group work, Studio classroom

Skills

Designed for: Conceptual understanding
, Problem-solving skills
skills
, Using multiple representations
, Designing experiments
Metacognition
, Making real-world connections, working in groups

Research
Validation

Based on research into: theories of how students learn
Demonstrated to improve: conceptual understanding
, problem-solving skills
, lab skills
, beliefs and attitudes
, retention of students
Studied using: student interviews
, classroom observations
, research
conducted at multiple institutions

, Intro College Algebra-based
, High School

, Teacher

, Lab
,

Compatible
Methods

Peer Instruction, PhET, UW Tutorials, JiTT, Ranking Tasks, ILDs, CGPS, Physlets,
Context-Rich Problems, RealTime Physics, Workshop Physics, TIPERs, ABP
Tutorials, Modeling, OSP, SDI Labs, OST Tutorials, ISLE, Thinking Problems,
Workbook for Introductory Physics, LA Program, PBI, PET, PSET, LEPS, CAE TPS,
Astro Ranking Tasks, MBL, New Model Course, CPU, SCL, TEFA, CU Modern, CU
E&M, CU QM, QuILTs, IQP, Thermal Tutorials, Mechanics Tutorials, Energy Project,
SGSI, Paradigms, PUM, EiP, Tools for Scientific Thinking, PI QM, M&I, Tutorials,
Clickers, MOP, Responsive Teaching

Similar
Methods

Workshop Physics, EiP

Developer(s)

Robert Beichner

Website

http://scaleup.ncsu.edu/

Intro Article

4517

Intro Article

The Student-Centered Activities for Large Enrollment Undergraduate Programs
(SCALE-UP) Project

What does it look like?

SCALE-UP is not a curriculum, but a physical classroom structure that encourages student
interaction and discourages instructor lecturing. SCALE-UP classrooms often look more like a
restaurant than a lecture hall. Students sit at special tables that each seat three groups of three
students*, and there is no front of the classroom. Students have access to whiteboards, computers,
internet, and lab equipment, and technology may allow the instructor to project student work onto
screens around the room. There is no separate lecture, lab, and recitation; all of these activities are
integrated into one setting. While there is no specific curriculum for SCALE-UP, activities should
emphasize conceptual understanding and students working together. Having multiple groups at a
table encourages students to interact not only within their groups, but also with other groups.
Students are expected to read and master basic material before coming to class, so they spend
class time working through problems rather than absorbing information. Students are trained to
work effectively in groups, and are often assigned group roles to facilitate participation. Instructors
monitor student understanding throughout class, and can flexibly change the pace or direction of
class accordingly.

*There are also many variations of this arrangement, such as round, D-shaped or trapezoidal
tables, with different numbers of groups and/or students at a table. For more details on variations,
see Adapting to other environments.
Classroom Video

Sample Materials

What makes it unique?
How is SCALE-UP different from Studio, Tutorials, or other research-based teaching methods?
SCALE-UP, like studio, is not a particular set of curricular materials, but a classroom structure that
facilitates students working together. Many research-based teaching methods involve students
working together in small groups. SCALE-UP created a model where these “best practices” (active
and collaborative learning, etc.) could be used in large enrollment courses using the same
resources as a traditional lecture course, partially by harnessing the power of technology. It can,
and does, use adapted versions of other research-based materials.
One feature that differentiates SCALE-UP from other methods involving small group work is that
students interact not only within their own small groups, but also with other groups, so that the
entire classroom is a community where all the students are supporting each other. This inter-group
interaction is facilitated through round tables with three groups of three students at each table,
through activities that explicitly require students to interact with other groups, and through
encouragement and instruction from the instructor. Because students are supporting each other
through inter-group interaction and not just within their own groups, SCALE-UP can support much
higher student/instructor ratios than other research-based teaching methods.
What makes it work?
SCALE-UP sets up a classroom structure that encourages all the features that make active learning
work featured in our recommendation on What makes research-based teaching methods in physics
work?
Where did it come from?
SCALE-UP was developed by Bob Beichner at North Carolina State University (NCSU) in order
create a better way to teach large classes. In 1993 NCSU started a project called IMPEC
(Integrated Math, Physics, Engineering, and Chemistry) that integrated physics, chemistry,

(Integrated Math, Physics, Engineering, and Chemistry) that integrated physics, chemistry,
mathematics, and introductory engineering science into an experimental one-year sequence of
studio courses. The IMPEC classes were highly successful in minimizing attrition, improving
student understanding of the course material and providing a positive learning experience for 36
students per year, but the project was suspended because it was impractical to expand the
program to more than a small fraction of the thousands of students entering the NCSU Engineering
program each year. The SCALE-UP project was started to apply the lessons learned from smaller
studio classes to “scale up” studio instruction to a size that would be viable at large universities. The
project’s main goal is to develop techniques and materials that permit use of research-based
pedagogies in large-enrollment studio classes of up to 100 students, even though many of these
materials were originally created for small class settings.
SCALE-UP started as an approach for undergraduate physics classes at NCSU, but is now used in
many different disciplines at hundreds of colleges and high schools throughout the world.
SCALE-UP initially stood for Student-Centered Activities for Large Enrollment University Physics.
When it expanded beyond physics, the name changed to Student-Centered Activities for Large
Enrollment Undergraduate Programs. When it expanded beyond large enrollment classes, the
name changed to Student-Centered Active Learning Environment for Undergraduate Programs.

When it expanded beyond undergraduate programs to high school, the name changed again to Student-Centered
Student-Centered Active Learning Environment with Upside-down Pedagogies.
Essential features
1) Special room that facilitates intra-group and inter-group collaboration
2) Students work in small groups and interact with other groups
3) Students acquire knowledge outside of class, and practice applying that knowledge in
class
4) Instructor monitors understanding during class (and adjusts pacing accordingly)
5) Students solve real-world problems with an emphasis on conceptual understanding
6) Faculty, teaching assistants, and other instructors are supported in implementing
principles 1-5 effectively
7) Principles 1-6 are institutionalized and implemented sustainably throughout a department
or institution
What does the research say?

Research base behind the design of SCALE-UP
SCALE-UP was developed based on extensive research on the effectiveness of integrated learning
environments such as Workshop Physics and Studio Physics (Wilson 1994, Hoellwarth et al. 2005), of
research-based curricula for small group work in Physics (Meltzer and Thornton 2012) such as Tutorials in
Introductory Physics and Context-Rich Problems, and of active learning methods (Johnson et al.
1981, Prince 2004) and social interaction (Astin 1994) in general. Before SCALE-UP, only small
classes or recitation sections (typically less than 30 students) used curricula centered around
students working in small groups on research-based activities. SCALE-UP was an attempt to "scale
up" the successes of small integrated learning environments to classes of up to 100 students.
The structure of SCALE-UP also draws on results from Cooperative Group Problem-solving about
how to structure and facilitate students working in small groups (Heller and Hollabaugh 1992), and
Johnson, Johnson, and Smith's critical characteristics of successful cooperative learning: Positive
interdependence, Individual accountability, Face-to-face interaction, Appropriate use of
interpersonal skills, and Regular self-assessment of group functioning.
Research involved in the development of SCALE-UP
coming soon...
Research showing the effectiveness of SCALE-UP
coming soon...
Research on the use of SCALE-UP in different environments
coming soon...
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How to implement
Coming soon... how to implement SCALE-UP
Common challenges

Common challenges
Challenges teaching with SCALE-UP in your course
How to frame it with students
Learning how to teach in a new setting
Developing materials to use in SCALE-UP classrooms
Unhappy students
Challenges institutionalizing SCALE-UP in your department
Getting adequate classroom space
Perception that it takes more instructor time
Instructor support: faculty, TAs, LAs
Getting administrative support
Getting funding
Lack of evidence of success
Integrating with other methods
SCALE-UP can be used in conjunction with nearly any research-based teaching method. Because
SCALE-UP is a learning environment rather than a curriculum, you can use any curriculum with it,
as long as that curriculum is based on active learning in small groups. Here are a few examples of
other research-based teaching methods in physics that have been used successfully with
SCALE-UP:
Tutorials in Introductory Physics
Context-rich problems
Adapting to other environments
Beyond undergraduate physics
SCALE-UP originally stood for Student-Centered Activities for Large Enrollment University Physics.
However, because it is now used in classes of all sizes in many disciplines at many levels, the
name has officially be changed to Student-Centered Active Learning Environment with

Upside-down Pedagogies, to be inclusive of the wide range of environments where SCALE-UP is
now used.
Small classes: SCALE-UP was initially designed to take the benefits of small studio classes into
large enrollment classes. However, many of the innovations of SCALE-UP apply equally well to
small classes and it is now used in a wide range of class sizes.
Other disciplines: Nothing in the design of SCALE-UP is specific to physics, so it can be used in
any disciplines. SCALE-UP is used in physics, chemistry, math, biology, astronomy, engineering,
literature, and political science courses.
High school: SCALE-UP is also used in many high school classes.
Case studies of successful adopters
Coming soon... case studies of successful adopters
Adopters
Adopter A
Adopter B
Adopter C

Adopter A
Explanation

Adopter B
Explanation

Adopter C
Explanation
Teaching materials
Coming soon... where you can find teaching materials for SCALE-UP
Resources, training, & community
Coming soon...

