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Supporting Your Success with
Technology You Can Trust

PASC

Why PASCO

Why do thousands Of teachers Meets Teachers’ Needs: Built for the Classroom:
PASCO labs and equipment ~ Our solutions are made

worldwide trust PASCO for their are designed by educators, durable for years of
lab equipment and technology? for educators. reliable use in your lab.



Hands-On by Design:
Easy-to-use tools let
students measure and
visualize phenomena.

Why Hands-On

How about achievement?
According to The National Assessment
of Educational Progress, “Teachers
who conduct hands-on learning
activities on a weekly basis out-
perform their peers by more than

40% of a grade level in science.”
That's because hands-on science
helps students achieve morel!

Problem-Solving
c‘h Students learn to

U‘é approach problems
through a scientific lens.

Critical Thinking

@/ and Reasoning

q They ask questions to
inform their reasoning.

Creativity and
~@)- Collaboration
‘/@C They work together to
overcome challenges.

World-Class Support:
Free standards-aligned
labs, webinars, training,
and technical support.
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Biology Solutions

Biology Sensor Technology & Lab Equipment

Engage your biology students in the thrill of discovery

< (2
with world class solutions from PASCO. Our high-quality L 3
sensors, software, and labs empower students to think like o 9
real-life biologists as they form hypotheses, collect data, & )
and perform analysis to make sense of the world around g

them. Plus, they’re compatible with most devices, enabling
students to collect and display experimental data using a
computer, laptop, Chromebook, tablet, or Bluetooth-enabled
smartphone.
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P Stream live sensor data to virtually any device.
P Contextualize measurements with a variety of graphical displays.

P Perform long-term studies by logging data to a sensor’s onboard
memory.

P Easily integrate new sensors or software with free webinar
trainings, how-to videos, and technical support.

P Explore dozens of ready-made experiments for general, Honors,
AP®, and IB® Biology courses, all available for free from the
PASCO Experiment Library.
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Deepen student understandings
of core topics, while developing

key 21st-century skills with live, -
interactive data that streams to W o

virtually any device.
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Lab Stations

Biology Lab Stations Lab Stations Support

Together, the Biology Starter and Extension Lab Stations offer a lab-ready solution Advanced B|O|ogy

for exploring essential topics in biology. Complete with Wireless Sensors, ten student

labs, and a custom storage case, these convenient stations let students explore an Use the Biology Lab Stations with PASCO's
array of core topics, such as osmosis, enzyme activity, and membrane permeability. Advanced Biology Through Inquiry Lab

Manual to support student investigations of

Pair the Biology Starter and Extension Lab Stations with PASCO’s Advanced Biology advanced biology topics

Through Inquiry Teacher Lab Manual to perform more than twenty advanced biology
investigations — plus dozens of free labs from the PASCO Experiment Library.
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Adv.anced Biology Through
Inquiry Teacher Lab Manual
(PS-2852A)

Includes eighteen editable labs with
pre- and post-lab questions, step-by-
step instructions, software files, and
helpful teaching tips.

Starter Station Labs Extension Station Labs Physiology Extension Bundle
Enzyme Action Plant Respiration & Photosynthesis PS-2935D
Membrane Permeability Plant Pigments

Osmosis Cell Size

Respiration of Germinating Seeds

Acid Rain

Regulation of Body Heat

Cellular Respiration in Yeast

The Biology Starter and Extension Lab Stations include 10 labs and the following Wireless Sensors and materials:

Add the Physiology Extension Bundle to

Biology Starter Biology Extension support student studies of the heart cycle,
Lab Station Lab Station human respiration, stimulus and response,
» Temperature b Optical Dissolved Oxygen and more! This bgndle inclgdes a Wireless
» Pressure » Colorimeter & Turbidity EK,G Sensor, a erelgss Splrometer,

. Spirometer Mouth Pieces, a Wireless Blood
b pH > Condugctivity Pressure Sensor with Standard Cuff, and a
» CO, » EcoChamber Wireless Hand-Grip Heart Rate Sensor.

» Storage Case

Biology Starter Lab Station EB-6334 Advanced Biology Through Inquiry Teacher Guide......PS-2852A
Biology Extension Lab Station................c.ccceuuee.. EB-6335 Wireless Physiology Extension Bundle....................... PS-2935D
Essential Biology Teacher Lab Manual.................. EB-6331

For more information and specifications on these products, go to pasco.com/biology n




Data Collection Software

1: Cooling Curves

as w0

~ISPARKvue

Our award-winning data collection and
analysis software works on any platform!

28 Windows « Mac OS + i0S « chrome « AND301D

SPARKvue is uniquely designed to deliver the features educators
love within a framework students can easily use. It provides

a powerful, all-in-one platform with intuitive tools for data
collection, visualization, and analysis, as well as features for
coding and collaboration.

Best of all, SPARKvue delivers a consistent user experience
across devices, allowing students with the free mobile app to
access the same features as users with a Mac or Windows
license. And, since the app is free, student access can be
scaled at any time, without scaling your budget. Visit us online
to try it for free, and see how SPARKvue can help you spark a
lifelong love of science learning.

6 4 For details, call your PASCO Education Specialist at +1 916-786-3800




Data Collection Software

Student Data Collection...MADE EASY!

Student-Entered Data & Graphing TR e [ 5]
MADE EASY! e
Student-Entered Data i M R |
Choose Manual Entry to Enter Data! i B .
enter values into a table A 2] = [l ¥
by hand. wo | = | [° 2 | %
7]
Visualize measurements A * 740
instantaneously with 0 |
built-in graph, digits, and o0 R R R

meter displays.

Graph & Analyze Student-Entered Data

Collecting & Graphing Sensor Data  «

MADE EASY! - \ s =
Sensor Data E a0

Select Sensor Data to Connect &
display sensor measure- Collect!

ments in real time. -

Save time with pre-made £ *
experiment files, or build e
your own with drag-and-
drop displays that’ll have
you up and running in

minutes.
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Monitor Sensor Measurements in Real Time

7% |
26.0 °C
. _ u ry
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Digits Display Bar Graph Display Meter Display GIS Map Display
Get Started Today! Download on the Available in the
Try SPARKvue software for FREE. LIS = Crrometie sore
The complete version of SPARKvue is now available as We also offer 60-day free trials for Windows™ and Mac®
a FREE app for Chromebook™, iPad®, Android™ tablets, visit www.pasco.com/downloads
and Apple® and Android™ smartphones.
SPARKvue Single User LiCense...........cccoevererennee. PS-2401 SPARKvue Site License PS-2400
SPARKvue Single User License............cccovereuennne PS-2401-DIG SPARKvue Site License PS-2400-DIG

For more information and specifications on these products, go to pasco.com/biology




Wireless Sensors

Wireless CO, Sensor

Measure changes in carbon dioxide (CO,) gas levels quickly and easily with
the Wireless CO, Sensor. This sensor employs live data to make core labs
such as photosynthesis, cellular respiration, and metabolism experiments
engaging and impactful.

Features:

» Store up to 55,000 logged data points during long-term experiments

» Integrated stopper for use with sample bottle and common glassware
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Wireless CO, Sensor (Carbon Dioxide).................. PS-3208

Wireless Oxygen Gas Sensor

The Wireless Oxygen Gas Sensor measures gaseous O, concentrations as
well as humidity and air temperature. It is durable, accurate, and easy to use,
enabling students to quickly and easily make measurements of photosynthesis,
respiration, and oxygen cycling, both in open and closed systems.

Features:

» Bluetooth® and USB connectivity

» 0-100% Oxygen Gas Concentration

» +1% Oxygen at constant temperature and pressure

» Also reports ambient temperature and humidity

» 2-3 year operating life with replaceable sensing element

Wireless Oxygen Gas SENSor...........cceeurererencenns PS-3217

Wireless Optical Dissolved
Oxygen Sensor

The Wireless Optical Dissolved Oxygen
Sensor is ideal for monitoring DO, in the
lab or field. In addition to the dissolved
oxygen sensor, it also includes probes
for measuring atmospheric pressure
and water temperature. The optical
technology is fast, accurate, and does
not require stirring, filling solutions,
warm-up, or frequent calibration.

o —

Wireless Optical Dissolved Oxygen Sensor ..................... PS-3246

8 4 For details, call your PASCO Education Specialist at +1 916-786-3800




Wireless Sensors

Wireless pH Sensor

The Wireless pH Sensor is a must-have for any biology course.
Equally capable in the lab or field, the sensor eliminates the hassle
of cables, reducing spills and improving safety. Plus, it rarely
requires charging; the Wireless pH Sensor’s coin cell battery lasts
for two to three years in most labs and costs about one dollar

to replace. It can transmit data in real time, or store data to its
onboard memory when continuous monitoring is required.

Specifications:

Range: 0-14 pH

Resolution: 0.02 pH

Accuracy: +0.1 pH with calibration
Logging: Yes

Connectivity: Bluetooth 4.0
Temperature Range: 5°C to 60°C

= IPAS
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Wireless pH Sensor PS-3204
|

Wireless Temperature Sensor

Welcome to the modern thermometer. The Wireless Temperature
Sensor transmits live data and allows students to continuously
monitor, log, and plot temperature measurements on nearly

any device. When lab-time ends but the experiment continues,
students can set the sensor to log data autonomously for days,
weeks, or months, then download it for analysis later.

This durable, wireless sensor features a stainless steel probe for
the most demanding of applications, as well as a battery that lasts
over a year*. It can be used in a wide array of experiments and
activities because it measures small, but significant temperature
changes produced by chemical reactions, convection currents,
and even skin temperatures.

Specifications:

Range: -40°C to 125°C
Resolution: 0.01°C
Accuracy: 0.5°C

Logging: Yes
Connectivity: Bluetooth 4.0

L=}
PASCO 3
@ witeless temperature
Lk T BT |
Wireless Temperature Sensor..............ccceveveveuennne PS-3201

Wireless Light Sensor

The Wireless Light Sensor includes apertures for measuring both
ambient and directional light. When connected to PASCO software,
the Wireless Light Sensor reports the relative intensities of red,
green, and blue light, compared to the total amount of unfiltered,
white light. PAR and irradiance are also available as calculated
measurements within SPARKvue and PASCO Capstone software.

Specifications: _
Spectral Response: 300 nm to 1100 nm
Illuminance Range: 0 to 131,000 lux
Irradiance Range: O to 1362 W/m?

PAR Range: 0 to 2400 pymol/m?/s 2
UV Index Range: 0 to 12 (typical in daylight) E
RGB and White Light Range: 0 to 100% &

Maximum Sample Rate:
2 Hz (ambient); 20 Hz (spot)

Battery: Coin cell

® 3 992-235
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Connectivity: Bluetooth 4.0

Wireless Light Sensor PS-3213

Wireless Temperature Link

The Wireless Temperature Link enables wireless connection
for any PASCO temperature probe with a 3.5 mm connection.
The link comes with a Fast Response Temperature Probe, but
it can also connect to the Stainless Steel Temperature Probe,
Skin/Surface Temperature Probe, the Absolute Zero Sphere,
and the Ideal Gas Law Apparatus.

Specifications:
"
Battery life: >1 year .

Compatible Temperature Probes:
Skin/Surface (PS-2131)

Fast Response (PS-2135)

Stainless Steel (PS-2153)

Range with Included Probe:
-30°C to 135°C

Jack: 3.5 mm stereo

Logging: Yes
Connectivity: Bluetooth 4.0

Wireless Temperature Sensor LinkK..............c........ PS-3222

For more information and specifications on these products, go to pasco.com/biology




Wireless Sensors

Wireless Pressure Sensor

The Wireless Pressure Sensor allows students to easily collect accurate gas
pressure data for a wide range of applications. Included is a 60-cc syringe,
tubing, and connectors that facilitate experiments such as Boyle’s Law,
measuring pinch-grip strength, and studying enzyme reactions. Using PASCO
software, students can easily select their desired units from

a list containing kPa, mmHg, inHg, mbar, psi, atm, and torr.

Applications:
» Investigate pinch-grip strength and muscle fatigue
» Use it as a potometer to measure plant transpiration

» Study enzyme reactions using hydrogen
peroxide and catalase

Wireless PreSSure SENSOK ............ccvevevevereeeiesvirerererennns PS-3203

Wireless Conductivity Sensor

The Wireless Conductivity Sensor measures the electrical conductivity of an
aqueous solution. It is ideal for investigating the properties of solutions, including
total dissolved solids (TDS) for water quality inquiry. Because it is temperature
compensated, calibrations are less frequent and can be applied across a range
of temperatures. With a range of 0 to 20,000 pS/cm, this sensor can be utilized
for chemical, biological, and environmental studies.

Applications:

» Perform water quality studies

P Study the diffusion of ions through membranes

» Determine the ionic content of an aqueous solution

Wireless Conductivity SEnsor...........cccoceevverenceeinnenes PS-3210
|

Wireless EKG Sensor

The Wireless EKG Sensor measures electrical signals produced by contractions
of the heart or muscles, and reports them in real time on virtually any student
device. The perfect sensor for fast-paced physiology courses, the EKG Sensor
provides students with real-time feedback as they explore the effects of various
stimuli on cardiac or muscular activity. Heart Rate data is reported in beats

per minute (BPM), while the voltage (mV) detected from cardiac contractions is
intuitively displayed in an EKG trace.

Features:

» Standard three-electrode design

» Easy-to-use, disposable stick-on electrodes
» No messy gel required

» Great for stimulus response reflex studies

Wireless EKG SENSO.........ccceevevvviviveverereeeeeienans PS-3236

10 4 For details, call your PASCO Education Specialist at +1 916-786-3800




Wireless Sensors

Wireless Hand-Grip Heart Rate Sensor

With these wireless hand grips, conducting physiology labs

on the cardiovascular system or homeostasis is easier than ever
before. Continuously monitor heart rate during exercise, or use
the sensor to take initial and final measurements with fast and
reliable heart rate detection.

Specifications:

Sensor Range: 0 to 240 beats per minute
Accuracy: =1 beat per minute

Maximum Sample Rate: Every two seconds
Default Sample Rate: Every five seconds
Approximate Mass: 218 g

———

Wireless Hand-Grip Heart Rate Sensor ................. PS-3206
|

Wireless Exercise Heart Rate Sensor

The Wireless Exercise Heart Rate Sensor has a chest strap and
transmits data wirelessly up to 10 m away! The electrode belt fits
around the ribcage (worn against the skin for best results, but
can be worn over a shirt if a drop of saline solution is applied
under the electrodes). As students move, their cardiac data
transmits wirelessly to their device.

Applications:

» Compare a student’s heart rate
before, during, and after exercise

P Calculate recovery rate after physical activity
» Determine the effects of mild stimulants (e.g. caffeine)

» Investigate how heart rate changes when a student
sits, reclines, stands or moves suddenly

P RAR

% Bluetooth

Wireless Exercise Heart Rate Sensor.................... PS-3207

Wireless Spirometer

The Wireless Spirometer Sensor makes it safe and easy for students to
collect respiratory measurements, including flow rate, pressure, and lung
volume. Ideal for studies in health and human physiology, the Wireless
Spirometer Sensor streamlines experiments by providing students with
real-time data, interactive graphs, and intuitive analysis tools right on their
devices. The disposable mouthpieces are designed for use with a single
student and feature exchangeable filters that protect the sensor from
particulates for maximum safety. Additional mouthpieces are available in
convenient packs of ten.

Features:

» Measures flow rate, pressure, and lung volume

» Bi-directional air flow (inspiration and expiration)

» Displays volume in liters

» Exchangeable filter and disposable, hygenic mouthpieces

Wireless Spirometer PS-3234

Wireless Blood Pressure Sensor with
Standard Cuff

PASCOQO’s Wireless Blood Pressure Sensor allows students to
quickly and easily measure both systolic and diastolic arterial blood
pressure (mmHg) as well as heart rate (pulse in bpm). Comparing
the digits display for systolic and diastolic pressure with the display
of blood pressure from the real-time graph helps students gain a
contextual understanding of the physiology of blood pressure.

Specifications:

Heart Rate Range:
36 to 200 bpm

Heart Rate Accuracy:
+1 bpm

Heart Rate Resolution:
1 bpm

Blood Pressure Range:
0 to 375 mmHg

Blood Pressure Accuracy:
+3 mmHg

Blood Pressure Resolution:
0.05 mmHg

Gauge Pressure Units:
mmHg, N/m?, kPa, atm, psi

Wireless Blood Pressure Sensor with Standard Cuff......PS-3218
|

For more information and specifications on these products, go to pasco.com/biology




Wireless Colorimeter and Turbidity Sensor

The Wireless Colorimeter simultaneously measures the absorbance and
transmittance of six different wavelengths. The sensor can be used to
study enzyme activity, photosynthesis, and the rates of chemical reactions.
When used with ezSample Snap Vials, the colorimeter also functions as a
turbidimeter for hassle-free water quality analysis.

ezSample: Hardness, Alkalinity, NOg™ | PO, | Fe*® | NH,* | CO,

Color Detection/Peak Wavelengths:

650 nm (red), 600 nm (orange), 570 nm (yellow),
550 nm (green), 500 nm (blue), 450 nm (violet)
Features:

) Stabilized light source for consistent readings

» Measures six different wavelengths simultaneously

Wireless Colorimeter & Turbidity Sensor............cccccveene. PS-3215

Wireless Spectrometer (Vis)

The award-winning PASCO Wireless Spectrometer is specifically designed for
modern teaching labs. It connects to student devices via USB or Bluetooth Low
Energy and includes free Spectrometry software with built-in tools for spectral
analysis. Scan times are fast, enabling students to collect a full spectrum of
data in less than a second. Built-in plots are provided for common applications,
including Absorbance vs. Wavelength, Intensity vs. Wavelength, Absorbance vs.
Concentration (Beer’s law), and Absorbance vs. Time (kinetics).

Measures: Intensity, absorbance, transmittance, and fluorescence

Compatibility: Windows®, Mac®, iPhone® and Android™ smartphones,
iPad®, Android™ and Chrome™ tablets; includes software.
Resolution: 2-3 nm FWHM

Range: 390-950 nm

Fluorescence: 405 nm and 500 nm

Wireless Spectrometer (Vis) ........oovveeeeeeeeneieciseeieineenas PS-2600A

UV-Vis Spectrometer

The SE-3607 is an easy-to-use, wide range UV-Vis spectrometer that delivers

fast, accurate and reliable performance for routine analyses in chemistry and
biochemistry teaching labs. With USB connectivity and cross-platform Spectrometry
Software, the PASCO UV-Vis Spectrometer improves collaboration between lab
members, enabling data collected on a computer or laptop to be analyzed on
tablets, iPads, and Chromebooks.

Highlights:

» Spectral scans from 180-1050 nm

» Award-winning Spectrometry software (free)

» Adjustable scan averaging, signal integration time, and smoothing
» Graphs Absorbance vs. Wavelength (full spectrum scans)

» Graphs Absorbance vs. Concentration (Beer’s law)
» Graphs Absorbance vs. Time (kinetics)

UV-Vis Spectrometer...........covveveveveviviieivriirirerenns SE-3607

For details, call your PASCO Education Specialist at +1 916-786-3800




Instrument Comparison

Which solution is right for you?

Our compact analytical instruments are specially designed with
teaching labs in mind. Use the chart below to compare their features
and determine which solution is right for you and your students.

COLORIMETER & TURBIDITY

= roaAs e
SPECTROMETER

PASCO SPECTROMETER

PASCO UV-Vis SPECTROMETER

PS-3215 PS-2600A
Feature Colorimeter & Turbidity PASCO Spectrometer UV-Vis Spectrometer
Light Source White LED RGB LED-Boosted Deuterium (UV)

Tungsten Tungsten (Vis)
Optical Resolution +25 nm 2nm 1 nm
Wavelength Range 450, 500, 550, 570, 390 — 950 nm 180 — 1050 nm
600, 650 nm

Wavelength Accuracy NA <6 nm 1nm
Photometric Range (for best accuracy) 0.05-1.5 01-1.8 0.1-1.0
Photometric Accuracy +5% +5% +5%
Full Spectrum Scans No Yes Yes
Scan Time N/A 1ms—-25s 4ms-10s
Connects via USB Yes Yes Yes
Connects via Bluetooth Yes Yes No
Rechargeable battery (for
cordless operation only) Yes Yes No
Fluorescent Excitation No 405, 500 nm No
Works with SPARKvue & Capstone Software Yes No No
Works with PASCO Spectrometry Software No Yes Yes
Data Storage/Onboard Memory Yes No No
Good for Field Use Yes Yes N/A
Turbidimeter Yes No No

For more information and specifications on these products, go to pasco.com/biology



Greenhouse Sense & Control Kit
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Greenhouse Sense & GControl Kit
ST-2997

Designed for the exploration of biological and ecological concepts,
the Greenhouse Sense & Control Kit includes everything students
need to design, build, program, and study their very own
greenhouse.

Student Activities

The Greenhouse Sense & Control Kit includes five student activities
that can be edited to fit your course needs. Each activity focuses
on a key concept in biology or environmental science and includes
extensions to engineering and design practices.

Student Activities

» Program a Sunny Day for
Plants
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Lo S sesa il ) Coding a Cooling Breeze

» Program Perfectly Timed
Rain
» Optimize Water Movement

» Program a Greenhouse
Sense and Control System

?W_’EW R

Build career awareness with activities that make real-world
connections to:

» Agricultural monitoring
» Ecological management
» Plant physiology

Help students develop competency in:
» Coding

» Problem solving

» Data collection and analysis

» Ecological concepts

» Science and Engineering practices

Block-Based Coding

The Blockly integration within SPARKvue software makes it easy for
students to master the basics of programming, without having to
worry about their syntax. Rather than overwhelming students with
options, Blockly focuses on building coding literacy through a library
of customizable, drag-and-drop coding blocks.

As they combine coding blocks, students are provided with visual
feedback that let’s them know whether two coding blocks are
compatible. After mastering the basics, students can go on to create
their own programs, complete with custom conditions, commands,
data displays, and more. With Blockly and STEM Sense, students can
pursue all types of investigations - from single-day experiments to
semester-long studies.

Greenhouse Sense & Control Kit Equipment

This complete kit includes an EcoChamber, //control.Node, PASCO
Grow Light, Greenhouse Sensor, Humidity/Light/Temperature Probe,
Power Output Module, Soil Moisture Probe, USB Fan, USB Water
Pump, and accessory tubing with drip-watering ends.

Greenhouse Sense and Control Kit....................... ST-2997

For details, call your PASCO Education Specialist at +1 916-786-3800




Program the PASCO Grow
Light to automate light
cycles, alter the LED color,
or compare the effects of
different lighting conditions.

Create your

own ecosystem,
optimize growth,
and more!

Support authentic
science practices,
while conserving
time with auto-
mated sensor
measurements
that make daily
observations
quick and

easy.

Investigate the effects of
temperature, humidity, and
wind disturbance.

Design a water source,
complete with pump, and
control it using code!

,))

Use data from the Soil
Moisture Probe to optimize
watering schedules for
specific species and
microhabitats.

Plug your own devices
into the included Power
Output Module to extend
your investigations.

The //control.Node serves
as the Greenhouse’s
brain, providing power to
the light, fan, water pump,
and sensors!

Make data-based decisions with
measurements for humidity,
temperature, light, and soil

moisture. Gl
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Ideal for studies in biology, environmental science, and STEM, the Potential topics of study include soil moisture, humidity, temperature
Greenhouse Sense & Control Kit comes fully customizable, enabling fluctuations, light availability, inter- and intraspecies competition,
students to explore countless interactions between plants and wind disturbance, and so much more.

environmental factors.

For more information and specifications on these products, go to pasco.com/biology




PASCO

10101 Foothills Blvd. ® Roseville, CA 95747-7100
+1 916-786-3800 ¢ pasco.com

Greenhouse Sense & Gontrol Kit

Designed for the exploration of biological and ecological concepts, the
Greenhouse Sense & Control Kit includes everything students need to
design, build, program, and study their very own greenhouse.

Build career awareness with
activities that make real-world
connections to:

» Agricultural monitoring
» Ecological management
» Plant physiology

See inside for product details, including kit
contents and student activities.

Greenhouse Sense and Control Kit..............

PASCO

Help students develop
competency in:

» Coding

» Problem solving

» Data collection and analysis
» Ecological concepts

» Science & Engineering
practices

SENSE & CONTROL

Power student creativity with the
//control.Node and sensors!
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Wireless and rechargeable, the //control.Node
has two ports for stepper motors, two ports for
servo motors, and one port for digital sensors.

Learn more at pasco.com or call PASCO at +1 916-786-3800.
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