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INTRODUCTION:
WHY STEM AND
MATH BELONG
TOGETHER IN
MIDDLE SCHOOL

Middle school is a
pivotal time for
students. Their brains
are primed for abstract
thinking, yet they still
crave hands-on,
engaging experiences.
Mathematics often gets
a reputation for being
dry or disconnected
from the real world.
But when you weave in
the principles of
STEM—science,
technology,

engineering, and
math—you transform
math into a dynamic
tool for discovery.
STEM activities for
middle school math
do more than just
teach formulas; they
build critical thinking,
collaboration, and a
genuine love for
problem-solving.
Whether you're a
teacher, a parent, or a
homeschool educator,
integrating these
activities can make
math feel relevant,
exciting, and
accessible. This article
explores a variety of
practical, creative, and
curriculum-aligned
STEM projects that


https://evoluir.abar.org.br/

bring middle school
math to life.

BRIDGE BUILDING:
GEOMETRY AND
ENGINEERING IN
ACTION

One of the most classic
and effective STEM
activities for middle
school math is the
bridge-building

challenge. Students
must design and
construct a bridge
using limited

materials—like
popsicle sticks, glue,
and string—that can
support a  specific
weight. This project is
rich with mathematical
concepts.

Before building,
students calculate load
distribution, measure
angles, and explore
geometric shapes like
triangles and arches.

structurally strong
because they distribute
force evenly—a lesson
in both geometry and
physics. During
construction, they
must use precise
measurements,
conversion factors, and
budget calculations if
materials have a cost.
After testing, they
collect data on failure
points and redesign
based on analysis. This
iterative process
mirrors real-world
engineering and
reinforces math skills
such as area,
perimeter, ratios, and
even basic algebra
when optimizing for
strength vs. material
usage.

Teachers can
differentiate by asking
advanced students to
calculate stress, strain,
or the efficiency ratio

The learn that .
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divided by bridge
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weight). For struggling
learners, focus on
counting, measuring,
and simple addition of
weights. The hands-on
nature makes abstract
concepts tangible.

Key Math
Concepts
Covered

e Geometry
(angles,
triangles,
quadrilaterals)

e Measurement
(length, mass,
unit conversion)

e Ratios and
proportions
(strength-to-
weight)

e Data analysis
(trial results,
averages)

e Budgeting and
arithmetic (if
using a material

cost system)

ROLLER COASTER
DESIGN: SLOPE,
SPEED, AND
FUNCTIONS

Who says math can't
be thrilling? A roller
coaster design activity
is a fantastic STEM
activity for middle
school math that
combines creativity
with algebra and
physics. Students can
use foam pipe
insulation or flexible
tubing to create tracks
for marbles. They must
design hills, loops, and
turns, then measure
the marble's speed and
distance.

Mathematically,

students explore slope
as rise over run. They
can graph the height of
the track at various
points and create
piecewise functions.
They calculate average



speed using distance
and time, and they
investigate how the
height of the first drop
affects velocity—a
direct application of
the conservation of
energy (potential to
kinetic). Using
graphing calculators or
spreadsheet software,
they can plot data and
make predictions. This
activity naturally
introduces linear
relationships, rates of
change, and even basic
quadratic functions for
the parabolic shape of
drops.

To tie in technology,
students can use
simulation apps or
program a simple
animation of their
coaster. For
engineering, they test
structural stability and
troubleshoot sharp
turns that cause the
marble to fly off. The
iterative design

process reinforces the
math behind their
decisions.

Materials
Needed

e Foam pipe
insulation (cut in
half lengthwise)

e Marbles or small
balls

» Meter sticks or
measuring tape

e Stopwatch

e Graph paper or
digital graphing
tool

CODING AND
MATH:
PROGRAMMING
PUZZLES AND
DATA
VISUALIZATIONS

Technology is a core
pillar of STEM, and
coding offers endless
opportunities to
practice math. STEM
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activities for middle
school math that
incorporate
programming help
students see math as a
language for logic.
Using platforms like
Scratch, Python (with
Turtle), or block-based
coding environments,
students can create
geometric art, solve
puzzles, or analyze
data sets.

For example, students
can code a program
that draws regular
polygons. They must
use angle measures
(e.g., a hexagon
requires 120-degree
turns) and loops. This
reinforces interior and
exterior angle
relationships. Another
activity involves
creating a probability
simulation, such as
rolling dice thousands
of times and plotting
the results. Students
use random number

generation, collect
data, and then
calculate experimental
VS. theoretical
probability. They learn
about mean, median,
mode, and standard
deviation in a
meaningful context.

Data visualization
projects also shine.
Students can gather
weather data, sports
statistics, or survey
results from their class
and wuse coding
libraries to create bar
graphs, line charts, or
scatter plots. They

must choose
appropriate scales,
label axes, and

interpret trends—all
key math skills. These

activities build
computational
thinking, which is
valuable across all
STEM fields.



Math

1.

Skills

ESCAPE ROOM
LOGIC: MATH
PUZZLES AND
CRITICAL
THINKING

En ha nsvrg(Joesn't love a
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Coding

Coordinate
geometry
(plotting points,
transformations)

. Algebraic

thinking
(variables,
functions, loops
as patterns)

. Statistics and

probability (data
collection,
analysis)

. Angles and

measurement
(turtle graphics)

. Logical reasoning

and problem
decomposition

math-based escape
room is a collaborative
STEM activity for
middle school math
that weaves together
all four STEM
disciplines. Students
can create a series of
puzzles that require
mathematical solutions
to unlock clues or
"escape" a scenario.
For example, they
might need to solve
linear equations to get
a locker combination,
calculate area to find
the correct key, or
decode a message
using prime
factorization.

This activity naturally
incorporates
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technology if students
use QR codes, digital
locks, or online forms.
The engineering aspect
comes from designing
the physical or virtual
layout—figuring out
the flow of puzzles,
ensuring logical
sequencing, and
troubleshooting dead
ends. Science can be
woven in through
puzzles involving
measurement, density,
or speed. The math
involved is extensive:
order of operations,
algebraic manipulation,
geometric reasoning,
and data
interpretation.

Teachers can provide a
template and let
students create
puzzles for each other.
This not only reinforces
their own math skills
but also promotes
creativity and peer
teaching. The time
limit adds excitement

and mimics real-world
problem-solving under
pressure.

GARDENING AND
ECOSYSTEMS:
RATIOS, AREA,
AND DATA
LOGGING

Connecting math to
the natural world is
powerful. A school
garden or a container
planting project can
serve as a rich source
of STEM activities for
middle school math.
Students can plan a
garden layout,
calculating the area
needed for each plant
based on spacing
requirements. They
use scale drawings to
map out the garden on
graph paper, applying
ratios and proportions.
They can also track
growth over time,
measuring plant
height, leaf count, and
yield.



From these
measurements,
students create line
graphs and bar charts,
calculate averages,
and even explore
exponential growth
patterns. They can use
sensors (technology) to
log soil moisture or
temperature and relate
the data to plant health
(science). Engineering
comes in when they
design a simple
irrigation system or a
trellis for climbing
plants. They determine
flow rates, measure
angles for optimal
sunlight, and calculate
water volume needed
per square foot.

This activity is
especially effective for
showing how math is
used in sustainable
agriculture and
environmental science.
It also allows for cross-
curricular connections
with biology and

geography.

PAPER AIRPLANE
FLIGHT TEST:

STATISTICS AND
MEASUREMENTS

Sometimes the
simplest activities are
the most effective. A
paper airplane design
and flight test is a
classic hands-on STEM
activity for middle
school math that gets
students moving and
thinking. Each student
designs a plane, then
they test flight
distance, time aloft,
and accuracy. They
collect data and
analyze it statistically.

Students can calculate
mean, median, mode,
and range of flight
distances for the class.
They can create box-
and-whisker plots or
histograms. They also
explore the
engineering design

8 Stem Activities For Middle School 2025-06-04

Math



Stem Activities For Middle School Math 9

process by modifying
wing shape, weight
distribution, or folds,
and then testing again.
They measure angles
of launch and relate
them to distance
(quadratic
relationship). For more
advanced students,
they can calculate
initial velocity using
time and distance, or
explore drag and lift
forces (science).

This activity is low-cost
and easily adaptable. It
builds measurement
skills, data literacy,
and an understanding
of variability. It also
sparks friendly
competition, which can
be harnessed for
motivation.

Suggeste

d Data
Collection
Table

e Design name

e Trial 1, 2, 3
distance (cm)

e Time in air
(seconds)

e Average distance

e Median distance

e Observations on
design changes

BUILDING A SOLAR
OVEN: VOLUME,
TEMPERATURE,
AND EFFICIENCY

For a truly
interdisciplinary
experience, have
students build a solar
oven from a pizza box,
aluminum foil, plastic
wrap, and black paper.
This STEM activity
for middle school
math is perfect for



exploring geometry
and data analysis.
Students calculate the
volume of the box

interior, which
determines how much
food can fit. They

measure the surface
area of the reflector to
maximize solar energy
capture. They track
temperature over time

using a digital
thermometer
(technology) and
record data at
intervals.

Using graphing,

students can plot
temperature vs. time
and calculate the rate
of temperature
increase (slope). They
can also explore
efficiency by
comparing the oven's
maximum temperature
to the theoretical
maximum based on
sunlight intensity. This
leads to discussions
about energy transfer

10

(science) and design
improvements

(engineering). The
math is embedded in

every step:
measurement,
geometry, ratios

(efficiency), and data
interpretation.

Essentially, this activity
turns a simple project
into a rich
mathematical

exploration. It's also

highly engaging
because students get
to cook

something—like
s'mores or
nachos—and eat their
results, making
learning memorable.

MARBLE RUN WITH
ALGEBRAIC
THINKING

Creating a marble run
from recycled
materials (cardboard
tubes, paper plates,
tape) is another

10
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dynamic STEM
activity for middle
school math.
Students plan a path
for a marble that
includes ramps,
curves, and drops.
They must calculate
the vertical drop height
between sections, the
total length of the
track, and the time the
marble takes to travel.

This activity is a
natural fit for linear
equations. If the

marble travels at a
roughly constant speed
on a straight ramp,
students can model the
relationship between
distance and time with
a linear equation. They
can also explore how
changing the slope
affects  speed—again
applying the concept of
slope as rate of
change. For multiple
ramps, they can create
piecewise functions.
They measure angles
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with protractors and
calculate the vertical
height using sine or

tangent (introducing
trigonometry in a
friendly way). The

engineering challenge
of ensuring the marble
completes the run
without getting stuck
forces students to think
mathematically about
friction, momentum,
and angles.

CONCLUSION:
MAKING MATH
STICK THROUGH
STEM

STEM activities for
middle school math
are not just an add-on
to the curriculum—they
are a powerful way to
build deep
understanding, foster
curiosity, and prepare
students for a
technology-driven
world. When students
design a bridge, code a
probability simulation,



or calculate the
efficiency of a solar
oven, they see math as
a living, breathing tool.
These activities break
down the walls
between subjects and
show how math
connects to science,
technology, and
engineering in
meaningful ways. They
also develop resilience
and creativity, as
students learn that
failure is just a step in
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the iterative design
process. By
incorporating these
hands-on projects into
your teaching or
parenting toolkit, you
can help middle
schoolers not only
master math standards
but also discover the
joy of discovery. The
result is confident,
capable learners ready
to tackle real-world
challenges with a
mathematical mindset.
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