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Junior Science Lab in a Box ™ 

Lab Procedures and Outcomes 
 

 

CHEMISTRY EXPERIMENTS 

Experiment Procedures             Equipment Required 

1. Separation of 
Mixtures 

Description of What is to be Done 
Students mix sand, salt, and water, 
then separate the substances using 
filtration and evaporation. Sand is 
removed by filtration while salt is 
obtained after evaporating water. 
 
Scientific Explanation 
Salt dissolves in water forming a 
solution because it is soluble. 
Sand does not dissolve in water 
because it is insoluble. 
During filtration, insoluble sand 
particles are trapped by the filter 
paper while salt solution passes 
through.  During evaporation, water 
changes into vapor leaving solid 
salt behind. 
 
Expected Learnings 
Students should be able to: 

a. Identify mixtures and their 
components. 

b. Explain the difference 
between soluble and 
insoluble substances. 

c. Use filtration and 
evaporation methods 
correctly. 

d. Understand that different 
substances have different 
physical properties. 

• Iodine crystals 
• Sodium chloride 
• Round bottomed 

flask 500ml 
• Beakers 
• Watch glass 
• Evaporating dish 
• Iron fillings 
• Separating funnel 
• Filter paper 
• Magnet 
• Sulphur powder 
• Mortar and pestle 
• Chromatogram 

paper 
• Distilled water 
• Distillation flask 
• Condenser 
• Sieve 
• Glass rod 
• Sand and salted 

water 
• Oil 
• Bunsen burner 
• Chalk powder 
• Flat bottomed flask 
• Conical flask 
• Stopwatch 
• Stirring rod 
• Filter funnel 
• Liebig condenser 
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Real-World Applications 
• Water purification plants 

use filtration to remove 
impurities. 

• Salt is obtained from sea 
water through evaporation. 

• Separation methods are 
used in food processing, 
mining, and recycling 
industries. 

 

• Thermometer 
• Fractionating 

column 
• Ethanol 
• Portable bunsen 

burner 
• Gas cylinder 

 

2. Acids, Bases, 
& Indicators 

Description of What is to be Done 
Students test different substances 
such as vinegar, lemon juice, soap 
solution, and water using red and 
blue litmus papers to identify 
whether they are acids, bases, or 
neutral substances. 
 
Scientific Explanation 
Acids contain hydrogen ions that 
change blue litmus paper to red. 
Bases contain hydroxide ions that 
change red litmus paper to blue. 
Neutral substances do not affect 
indicators because they are neither 
acidic nor basic. 
 
Expected Learnings 
Students should be able to: 

a. Differentiate acids, bases, 
and neutral substances. 

b. Use indicators safely and 
correctly. 

c. Observe and record color 
changes accurately. 

d. Understand how indicators 
help identify chemicals. 

 
Real-World Applications 

• Farmers test soil acidity 
before planting crops. 

• Doctors use pH tests in 
medicine and health 
care. 

• Mortar and pestle 
• Acetone 
• Propanone 
• Methyl orange 
• Phenolphthalein 
• Litmus blue/red 

paper 
• Litmus solution 
• pH chart 
• Universal indicator 

solution 
• Universal indicator 

paper 
• 20% hydrochloric 

acid 
• 20% sulphuric acid 
• Sodium hydroxide 
• Soap solution (weak 

base) 
• Vinegar 
• Distilled water 
• Carbonic acid 
• Test tubes 
• Test tube racks 
• Beakers 
• Pipette/droppers 
• Measuring cylinder 
• Stirring rod 
• Bunsen burner 
• White tiles 
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• Industries test chemicals 
to ensure product safety. 

• Swimming pools are 
tested to maintain safe 
water conditions. 

 

3. Physical and 
Chemical 
Changes 

Description of What is to be Done 
Students observe melting ice as a 
physical change and burning paper 
as a chemical change, then compare 
the two processes. 
 
Scientific Explanation 
In a physical change, only the state 
or form of matter changes without 
forming a new substance.  Melting 
ice changes solid water into liquid 
water.  In a chemical change, new 
substances are formed.  Burning 
paper produces ash, smoke, and 
gases, showing a permanent 
change. 

 
Expected Learnings 
Students should be able to: 

a. Distinguish between 
physical and chemical 
changes. 

b. Identify characteristics of 
reversible and irreversible 
changes. 

c. Observe evidence of 
chemical reactions such as 
heat, smoke, and color 
change. 

 
Real-World Applications 

• Melting and freezing are 
used in refrigeration and 
food preservation. 

• Burning fuels provides 
energy for cooking and 
transport. 

• Chemical changes are 
important in industries 

• Zinc oxide 
• Anhydrous copper 

sulphate 
• Anhydrous cobalt 

chloride 
• Portable bunsen 

burner 
• Spatula 
• Test-tube 
• Lead oxide 250g 
• Potassium 

permanganate 
• Potassium 

dichromate 
• Test tube holders 
• Test tube racks 

(plastic) 
• Beakers 
• Tripod stand 
• Wire gauze 
• Stirring rod 
• Thermometer 
• Droppers 
• Measuring cylinder 
• Evaporating dish 
• Watch glass 
• Tongs 
• Vinegar 
• Baking soda 
• Cooking oil 
• Paper/ wood 
• Candlewax 
• Iron nails 
• Salt/sugar 
• water 
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such as manufacturing 
and medicine. 

 

4. Preparation 
of Oxygen 

Description of What is to be Done 
Students prepare oxygen gas by 
adding hydrogen peroxide to 
manganese (IV) oxide and collect 
the gas over water. The gas is then 
tested using a glowing splint. 
 
Scientific Explanation 
Hydrogen peroxide breaks down 
into water and oxygen gas.   
Manganese (IV) oxide acts as a 
catalyst to speed up the reaction. 
Oxygen supports combustion, so a 
glowing splint relights in its 
presence. 

 
Expected Learnings 
Students should be able to: 

a. Prepare and collect gases 
safely in the laboratory. 

b. Identify oxygen using the 
glowing splint test. 

c. Understand the role of 
catalysts in chemical 
reactions. 

d. Observe gas production 
during reactions. 
 

Real-World Applications 
• Oxygen is used in hospitals 

for patients with breathing 
difficulties. 

• Divers and astronauts use 
oxygen cylinders. 

• Oxygen supports 
combustion in industries 
such as welding and metal 
cutting. 

• Plants release oxygen during 
photosynthesis, supporting 
life on Earth. 

 

• Round bottomed 
flask 500ml 

• Conical flask 
• Retort stand and 

clamp 
• Hydrogen peroxide/ 

potassium chloride 
• Delivery tube 
• Portable bunsen 

burner 
• Manganese iv oxide 
• Gas jar 
• Wooden splint 
• Beehive shelf 
• Dropping funnel 
• Rubber stoppers 
• Gas jar lid 
• Water trough 
• Wash bottle 
• Magnesium ribbons 
• Measuring cylinder 
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PHYSICS EXPERIMENTS 

Experiment Procedures             Equipment Required 

1. Constructing 
a Simple 
Electric 
Circuit 

Description of What is to be Done 
 Students use connecting wires to 
set up a complete circuit containing 
dry cells, a bulb, a switch, an 
ammeter, and a voltmeter, then 
observe the system with open and 
closed switches. 
 

Scientific Explanation 

Electric current flows only when a 

circuit forms an uninterrupted, 

closed loop. Electrons travel from 

the negative terminal to the positive 

terminal, and the bulb glows 

because resistance generates heat. 

 

Expected Learnings 

a. Students should be able to 

understand that a circuit must 

be completely closed for 

electrical current to flow and 

learn how a switch functions to 

control the path of electricity. 

 

Real-World Applications 

• Household electrical wiring  
• Car ignition systems  
• Charging mobile phones  
• Standard handheld torches 

 

• Dry cells 
• Dry cell holders 
• Bulb   
• Bulb holders 
• Switches 
• Connecting wires 
• Voltmeters 
• Ammeters 
• Crocodile clips 
• Resistor  
• Rheostat (variable 

resistor) 

2. Magnetism 
 

Description of What is to be Done 
Students place a bar magnet under a 
sheet of paper and sprinkle iron 
filings over it to observe field lines. 
They then bring two magnets 
together to test for magnetic 
attraction and repulsion. 

 

• Different types of 
magnets 

• Iron filings 
• Compass needle 
• Magnetic materials 
• (iron nails, pins, 

clips) 
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Scientific Explanation 
Magnets possess inseparable North 
and South poles, with magnetic field 
lines moving from North to South 
externally. Like magnetic poles repel 
each other, while opposite poles 
attract due to internal domain 
alignments. 

 
Expected Learnings 

a. Magnetic poles always exist in 
pairs and cannot be isolated.  

b. The strength of a magnetic 
field diminishes as the distance 
from the magnet increases. 

 
Real-World Applications 

• Medical MRI machines 
• Maritime compass navigation  
• Household refrigerator doors 

Industrial electric motors. 
 

• Non-magnetic 
materials (plastic) 

• Battery/ power 
supply 

• Connecting wires 
• Switch 
• Soft iron core 
• Solenoid/coil of 

wire 
 

3. Images 
Formed by 
Convex and 
Concave 
Mirrors 

 
 

Description of What is to be Done 
Students align a burning candle, a 
curved mirror (testing both concave 
and convex types), and a white 
screen along a meter rule to observe 
the properties of the images formed 
at different distances. 
 
Scientific Explanation 
 Light reflects off curved surfaces 
according to the law of reflection 
where the angle of incidence equals 
the angle of reflection. Concave 
mirrors converge light at a focal 
point, whereas convex mirrors 
cause light rays to diverge. 

 
Expected Learnings 

a. Differentiate between real and 
virtual images.  

b. Understand how 
mathematical mirror 

• Concave mirrors 
• Convex mirrors 
• Parabolic mirrors 
• Mirror holders 
• White screen 
• Meter rule 
• Candles 
• Optical pins 
• Optical bench 
• Ray box or light 

source 
• Retort stand and 

clamp 
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equations and magnification 
factors predict image features. 

 
Real-World Applications 

• Shaving mirrors (concave) 
• Vehicle headlights (concave) 
• Automotive side mirrors 

(convex)  
• Store security mirrors 

(convex) 
 

4. Types and 
Properties of 
Waves 

 

Description of What is to be Done 
Students stretch a slinky spring on a 
flat surface to create individual 
pulses, then generate continuous 
wave patterns to measure 
properties like wavelength, 
frequency, and amplitude. 
 
Scientific Explanation 
A wave is a physical disturbance 
that transfers energy through space 
without moving permanently 
displacing matter. Particles vibrate 
perpendicularly to the energy flow 
in transverse waves, and parallel to 
it in longitudinal waves. 
 
Expected Learnings 

a.  Key wave characteristics 
including wavelength, 
frequency, amplitude, and 
period 

b.  How to derive and solve the 
fundamental wave equation. 

 
Real-World Applications 

• Wireless Wi-Fi signals 
• Visible light 
• Audible sounds  
• Medical ultrasound devices 

 

• Springs 
• Stopwatch 
• Pendulum 
• String 
• Retort stand and 

clamp 
• Pendulum bob 
• Ripple tank 
• Helical/slinky 

spring 
• Tuning fork 
• Meter rule 
• Screen or white 

paper 
• Water 
• Rubber cord/rope 
• Sand and light 

matters 
 

5. Measurement 
of Various 
Physical 

Description of What is to be Done 
Students accurately measure 
various objects using standard 

• Meter rule 
• 30 cm ruler 
• Vernier calipers 
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Entities 
(length, mass, 
volume, 
density, 
temperature) 

 
 

instruments, utilizing meter rules 
and calipers for length, balances for 
mass, stopwatches for time, and 
thermometers for temperature. 

 
Scientific Explanation 
Scientific data relies on uniform 
International System (SI) units, 
including meters, kilograms, 
seconds, and Kelvin. Every physical 
measurement contains some level of 
natural experimental uncertainty. 

 
Expected Learnings 

a. Using standard SI units for 
scientific consistency  

b. How to read scales properly to 
eliminate measurement 
parallax errors. 

 
Real-World Applications 

• Prescribing accurate medical 
dosages 

• Athletic sports timing 
• Engineering projects 
• All scientific research. 

 

• Micrometer screw 
gauge 

• Pendulum bob 
• Measuring tape 
• Set square 
• Strings 
• Measuring cylinder 
• Stirring rod 
• Bunsen burners 
• Clamp stand 
• Salt solution  
• Electronic balance 
• Masses of assorted 

weight 
• Distilled water 
• Eureka can 
• Beakers 
• Syringe 
• Pipette 
• Burette 
• Vernier caliper 
• Density bottle  
• Measuring cylinder 
• Beam/electronic 

balance 
• Liquid sample (salt 

solution, oil) 
• Stopwatch 
• Pendulum setup 
• Clamp stand 

 

BIOLOGY EXPERIMENTS 

Experiment Procedures             Equipment Required 

1. Plant vs. 
Animal Cells 

 
 
 
 
 

 

Description of What is to be Done 
Students prepare a wet mount of 
epidermal cells stained with iodine, 
then observe the sample and pre-
prepared animal cell slides under 
light microscopes at various 
magnifications. 
 

• Light microscope 
• Hand lens 
• Glass slides and 

cover slips 
• Iodine solution 
• Wash bottles 
• Droppers/ pipette 
• White tiles 
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Scientific Explanation 
Iodine stains transparent cellular 
structures, making the nucleus, cell 
wall, and cytoplasm visible. Plant 
cells feature a rigid rectangular cell 
wall and a large central vacuole, 
while animal cells have flexible, 
irregular outlines. 
 
Expected Learnings 

a.  How to operate a microscope 
safely 

b.  Prepare thin tissue wet 
mounts without trapping air 
bubbles  

c.  Distinguish the main 
structural differences 
between plant and animal 
cells. 

 
Real-World Applications 

• Clinical medical pathology 
• Forensic identification labs 
• Agricultural crop sciences 

 

• Distilled water 
• Pair of scissors 
• Pair of forceps 
• Scalpels 
• Tongs 
• Pre-prepared 

permanent slides 
• Both animal and 

plant cell models 
• Fresh onion 
• Tissue paper 

 

2. The starch 
test 

 

Description of What is to be Done 
Students test a variety of plant food 
samples by mixing them with water 
in a test tube, adding a few drops of 
iodine solution, and observing 
whether a color change occurs. 
 
Scientific Explanation 
Iodine solution serves as a chemical 
indicator for the presence of 
complex carbohydrates. When 
iodine interacts with starch, a 
distinct blue-black color forms; if 
starch is missing, the solution 
remains a light brown or yellow. 
 
Expected Learnings 

a. Safely use positive and 
negative controls 

b. Accurately record color shifts 

• Methylated 
spirit/ethanol 

• Boiling tubes 
• Test tube holders 
• Test tube racks 
• Iodine solution 
• Beakers 
• Distilled water 
• Portable burners and 

refilling canisters 
• Tripod stands 
• Bunsen burners 
• Wire gauze 
• Petri dish 
• Forceps 
• Droppers/pipette 
• White tiles 
• Green leaf 
• Water bath 
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c. Identify which plant 
structures store starches 
instead of simple sugars. 

 
Real-World Applications 

• Commercial food quality 
inspection  

• Agricultural tracking of crop 
maturity  

• Textile industrial 
manufacturing controls 

 

3. Photosynthesis 
Using Starch 
and Oxygen 

 

Description of What is to be Done 
Students de-starch a potted plant, 
cover a portion of a leaf with foil, 
expose it to light, and boil it in 
ethanol to extract chlorophyll 
before performing an iodine starch 
test. 
 
Scientific Explanation 
Photosynthesis converts carbon 
dioxide and water into glucose and 
oxygen using light and chlorophyll. 
Deprived areas cannot form 
glucose, meaning starch will only 
be detected in green, light-exposed 
leaf sections. 
 
Expected Learnings 

a.  Establish isolation controls 
for scientific variables 

b.  Understand the chemical 
steps required to strip leaf 
pigments 

c.  Use combustion testing to 
confirm gas production 

 
Real-World Applications 

• Commercial greenhouse 
engineering 

• Global climate change 
mitigation strategies 

• Micro-algae cultivation for 
green biofuels 

 

• Aluminum foil 
• Sodium hydroxide 

pellets 
• Beakers 
• Conical flask 250ml 
• Rubber corks 
• Delivery tubes 
• Potted green plants 
• Boiling water 
• Ethanol 
• Water bath 
• Bunsen burner 
• Forceps/ tongs 
• White tile 
• Iodine solution 
• Droppers/pipettes 
• Test tubes 
• Petri dish 
• Stopwatch 
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4. Microbial 
fermentation 

 

Description of What is to be Done 
Students mix a yeast suspension 
with a sugar solution in a flask, seal 
it with a balloon or delivery tube 
leading into limewater and observe 
changes in gas production over 
time. 
 
Scientific Explanation 
 Fermentation is an anaerobic 
biological process where 
microorganisms like yeast break 
down sugars without oxygen. This 
metabolic process yields ethanol 
and carbon dioxide gas, which turns 
limewater milky. 
 
Expected Learnings 

a.  How living microorganisms 
process nutrients without 
oxygen  

b.  Safely trap gaseous metabolic 
by-products 

C. Perform a standard chemical 
test for carbon dioxide. 

 
Real-World Applications 

• Commercial baking 
• Production of organic 

industrial alcohol 
• Sewage waste processing 
• Biotechnology 

 

• Kidney models 
• Human excretory 

system model 
• Urinary system chart 
• Microscope 
• Slides and cover slip 
• Beakers 
• Test tubes 
• Dropper/pipette 
• Measuring cylinder 
• Gloves 
• Whiteboard 
• Filter paper 
• Funnel 
• Glass rod 
• Water 
• sand 
• Salt/sugar solution 
• Human skin 

models/charts 
 

 

 



ITEM ITEM ITEM 
2-PROPANOL GAS CYLINDER POTASSIUM PERMANGANATE 1KG 

ALCOHOL  THERMOMETER GAS JARWITH  LID RAY BOX 

ALUMINIUM FOIL GLASS DROPPER RED LITMUS HPLC 

AMETER GLASS FILTER FUNNEL RETORT STAND 

ANIMAL CELL MODEL GLASS MEASURING CYLINDER RHEOSTAT 

ATOMIC MODEL GLASS RODS FOR STATIC ELECTRICITY RIPPLE TANK 

BAR MAGNET GOLD FOIL RUBBER CORD 

BEEHIVE SHELF GRADUATED PIPETTE (CHINA) RUBBER CORK 

BLOTTING PAPER HAND LENS PLASTIC RULER 30CM CLEAR PLASTIC 

BLUE LITMUS PAPER DR WATTS HEAVY DUTY ACID PROOF GLOVES SAFETY GOOGLES 

BOILING TUBE HUMAN EXCRETORY SYSTEM MODEL SCALPEL BLADE #22

BULB HOLDER HUMAN KIDNEY MODEL SCISSORS 

BURETTE PYREX BOROSILICATE HUMAN SKULL MODEL SET SQUARES 

CANDLEWAX 500G HYDROCHLORIC ACID SLINKY SPRING 

CARBON RESISTORS HYDROGEN PEROXIDE 20v SODIUM BICARBONATE 

CARDBOARDS IODINE crystals SODIUM HYDROXIDE  PELLETS

CATHODE RAY TUBE IODINE SOLUTION SOFT IRON ROD 

CELL HOLDER IRON FILINGS SOIL SIEVE 

CHALK POWDER 500G LEAD OXIDE RED SOLENOID 

CHROMATOGRAPHY PAPER LIE BIG CONDENSOR SPATULA 

CLAMP STANDS LITMUS SOLUTION STOP WATCH 

COBALT  CHLORIDE (HEXAHYD) MAGNESIUM RIBBON SULPHUR POWDER 

CONCAVE MIRROR MAGNETIC COMPASS SWITCH 

CONDENSER GRAM, COILED MANGANESE IV OXIDE SYRINGES 

CONICAL FLASK BOROSILICATE MASSES WITH HOOK TABLE SALT 

CONNECTING WIRE METER RULE TAPE MEASURE 

CONVEX MIRROR METHYL ORANGE SOLUTION TEST TUBE HOLDER 

COPPER SULPHATE pentaHYDRATE METHYLATED SPIRIT TEST TUBE RACK 

COVER SLIPS MICROMETER SCREW GAUGE TEST TUBE SUSWO 

CROCODILE CLIPS MICROSCOPE LIGHT TORCH BULB 

DENSITY BOTTLES TC MICROSCOPE SLIDES TRIPOD STAND 

DENTATION CHART MORTAR AND PESTLE TURNING FORK 

DIGITAL ELECTRONIC BALANCE OPTICAL BENCH UNIVERSAL  INDICATOR PAPER HPLC

disposable lab coats OPTICAL PINS UNIVERSAL INDICATOR solution 

DISTILLATION FLASK PAIR OF TONGS URINARY SYSTEM CHART 

DISTILLED WATER PARABOLIC MIRRORS VAUUM TUBES 

DROPPING FUNNEL PENDELUM BOB VERNIER CALIPER

DRY CELLS PENDULUM SETUP VINEGAR 

ELECTRIC FIELD PLATES PERIODIC TABLE CHARTS VISKING TUBING METER 

ETHANOL PERMANENT MARKER VOLTIMETER 

EUREKA CAN PH CHART WASH BOTTLE 

EVAPORATING DISH CERAMIC PHONOLPHTHALEIN SOLUTION WATCH GLASS 

FILTER PAPER WHATMAN NO1 PLANE MIRROR WHITE BOARDS SMALL 

FIRST AID KIT MEDIUM PLANT CELL MODEL WHITE SCREEN 

FLAT BOTTOMED FLASK PYMAX PLASTIC LENS HOLDER WHITE TILES 

FLUORESCENT SCREEN PLASTICINE 500G WIRE GAUZE WITH FRAME 

FRACTIONATING COLUMN POINTERS (SPRINGS) WOODEN APPLICATOR STICK 

GAS CYLINDER PORTABLE BURNER ZINC OXIDE 

GAS JARWITH  LID POTASSIUM DICHROMATE 99.5% ZINC SULPHATE HEPATYDRATE 

J-SLaB Equipment Requirements
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