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Homemade Lava Lamp: Density & Gas Production — STEM Investigation

Purpose

Use a hands-on lava lamp challenge to teach experimental design, variables and controls, careful
observation, and evidence-based explanations while exploring how density differences and gas
production cause motion in lguids,

Learning Objectives
+ Plan and carry out a controlled investigation with clear independent, dependent, and controlled
variables
« Observe how liguids of different densities interact
+ Investigate how gas production affects movement in fluids
+ Identify patterns in cause-and-effect relationships
+« Explain results using density, polarity, and chemical reaction concepts

+ Do not eat or taste any materials

« Avold contact with eyves and wash hands after use
+« Clean spills immediately (oil can be slippery)

+« Dispose of liquids according to teacher instructions
+ Handle glass containers carefully, if used

Materlals
+ Clear container (plastic bottle or cup)
+ \Vegetable cil
Water
Food coloring
Effervescent tablets (Alka-Seltzer or similar)
Measuring cups/spoons
Tirmer or stopwatch
Paper towels
Data table + pencil
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Background Science for the Teacher
™ -rks because of density differences and gas production. Oil is less dense than
0il and water do not mix because water is polar and oil is nonpolar.

+ added to the water, it reacts to produce carbon dioxide gas. Gas
r droplets, making them less dense so they rise through the oil. When
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HOW THIS LAB
WILL HELP YOU

n
z I r I n t- a n d -— O S e t u Valentine Lava Lamp STEM Investigation: Density, Gas & “Love Bubbles”
Purpose
Use a Valentine's Day-themed lava lamp challenge to investigate density

production while practicing experimental design, variables and controls,
evidence-based explanations. Students explore how “love bubbles” (gas
Valentine lava lamp.

Learning Objectives
« Plan and carry out a controlled investigation with clear indepen

|
variables Hypothesis t the mation of iquig with different deniei
Observe how liquids of different densities interact Write a testapje hypothes; g S
Investigate how gas production affects movement in fluids bubbles ang liquid moven?:,ﬂre.d'cﬁ.”g how increasing the a
» Identify cause-and-effect relationships in physical systems time inside the laya lamp, mount of tablet wily affect the amoynt af

« Explain results using density, polarity, and chemical reaction ¢ Vari

ahles- llst ﬂ)e var lab’es in the (ha't be'ﬂw~

c Ype
Safety Inde
Pendent vari =
« Do not eat or taste any materials Dependent yar; ;t'}a,ble Describe for This Experiment
e '

« Avoid contact with eyes and wash hands after use |_Controlieq Variableg /

n n n Clean spills immediately (cil can be slippery)
Dispose of liquids according to teacher instructions Experimenta Design
Handle glass containers carefully, if used 21 AFI'” the container 3 full with oy
- Add water yngf ail,
i 3. Add " nearly fulj,
Materials 4 food coloring tg the water,

= = - Allo
» Clear container (plastic bottle or cup) Add://'::;;rs to separate,
. g i * Lablet and stare
+ Vegetable oil Observe liquid my timer,
* Water ement for 2

Repeat with 1 m
%t

« Red or pink food coloring *tablet angd 1 tablet,

« Effervescent tablets (Alka-Seltzer or similar)

i Tablet 4
Measuring cups/spoons Mount | g —
= X  cups/sp % tablet ubble Activity (Lowj/eq/i
Timer or stopwatch % toble | igh) | Motion Observed | p
- Paper towels 1 tablet / uration (s)
Data table + pencil f |
Claim - Eviden

Background Science for the Teacher Clamm €@ = Reasoning
This Valentine lava lamp works because of density differences
than water, so it floats on top. Oil and water do not mix becaus
When an effervescent tablet is added to the water, it reacts to

bubbles attach to colored water droplets, making them less de Use observa,
floating hearts. When the gas escapes at the surface, the drop 1ons from at jeast two triajs

|
repeating cycle creates the lava lamp motion.
REASONING
Explain yo i .
o evidence using density and gas prod
uction,

-

Moo

inutes and
record results for how long the liquid
uid moved for,

Data Taple.

EVIDENCE




Teacher Guide: setup, safety,

pacing, and background science.

Student Packet: clear, step-by-
step setup and timing

Instructions with blank data
tables.

Data collection tables and
marking rubric.

Complete answer key with
example data tables.

Analysis Questions

1, What happene

d to the ofl and water?

2. How did the tablet affect movement?

?
3. What pattern did you observes

4. Why did blobs rise and sink?

5. identify two controlied yariables.

6. \dentify two spurces of errov.

7. What improveme

Rubric
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Valentine Lava Lamp STEM Investigation: Density, Gas & “Love Bubbles”

Driving Question

How does adding different amounts of effervescent tablet affect the motion of liquids with different

densities in a Valentine lava lamp?

Hypothesis

Write a testable hypothesis predicting how increasing the amount of tablet will affect the number of

bubbles and how long the liquid moves.

Variables — List the variables in the chart below.

Type Describe for This Experir Teacher Answ
Independent Variable Variables o K€Y 3nd Notes
Dependent Variable Type
Controlled Variables Independent Deseri
Variable Amount of effervescent tabs;:;b:ﬂ?r;hr; Experiment
Dependent Wari o
. g riable
Experimental Design s Controled Vopierns gﬂou_nt and duration of figyig
1. Fill the container % full with oil. j "tainer type, oil-to.wate mation (bubbie activity)
- " i r i
2. Add water until nearly full. time fatio, tablet brang, temperaty
3. Add red or pink food coloring to the water. E"P’mesd Results patyary,
* Small tap|, o
4. Allow layers to separate. & iangsrg bftamount > limited bubbi;
5. Add % tablet and start timer. > Ollang ; atEt aMoUnt -3 more gag buh’;E,Eand Motion
PR s (] i S i
6. Observe liquid movement for 2 minutes and record results for ho fremain separateq throushouta ::e"i: s Motion
7. Repeat with % tablet and 1 tablet. Implementation Notes vestigation
*  Assign roles: Po
. : Pourer, Timer
Ad : » Ob:
Data Table: . A”:\’:C:::;oionng to the water bs:fl:z'::dn_ofder
Tablet Amount | Bubble Activity (Low/Med/High) | Motion Observec . Add mblet:':."gf”"i; $eparate before testnngmg o
ual-gj
% tablet *  Observe for 5 f,l;amed pieces
% tablet ount of time fexample: 3 m;
Teacher Notes an ¢ ) Inutes per tria))
1tablet Oil and water mjy Wh":'ﬂon Pitfalls and Fiyes
:lo bubbling ocy, rs > g:h:n":n = Fix: Emphasize Bentle poyr
Claim - Evidence — Reasoning 90 much tablet added a¢ nncure m,b“"s are fresh ang added ;ng and no shaking
CLAIM 'od coloring Spreads in g —>eFi: :';,;,Break tablets into equal ;’i::e water layer.
s fie - as
How does the amount of effervescent tablet affect the motion inside Analysis Questi, coloring only to wager before o?lr:d e ey
1 Stons ~ Teacher ko S Poured,

water when th,
on top of th, &Y were compi
di L3 omb
EVIDENCE ense than water ang becaus:c:; :l::d formed s separate la\::: dT};ﬂ h
Use observations from at least two trials. ) Wwater do n, * happened becyy,
se observations 5 als _Ifh :::L did the tablet affect ghe B
et reacted w; Mmovement ins;
th the w, side the cont;
droplets to rice through the o;ter 2nd produced gas by bm:::r?
REASONING - When the - These bubbles
3. What 835 escaped, the droplets caused colored water
Explain your evidence using density and gas production. Pattern did yo, sank again,

"€, observation



Skills Your Students
Will Learn/Improve

FULLY EDITABLE AND READY-

TO-GO INVESTIGATION

" DIGITAL
AND PRINT
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GREAT FOR TEACHING THE

SCIENTIFIC METHOD

@ Carrying out Controlled
Experiments

@ Precise Measurement

() Design and Redesign

@ Analyzing Data

@ Claim-Evidence-
Reasoning

@ Analyzing Results



Your Lab

Valentine Lava Lamp STEM Investigation: Density, Gas & “Love Bubbles” Analysis Questions

1. What happened to the oil and water?
Driving Question

How does adding different amounts of effervescent tablet affect the motion of liquids with different
densities in a Valentine lava lamp?

All steps are clearly
outlined and easy to N—

4. Why did blobs rise and sink?

fo | | OW 5. ldentify two controlled variables.

Hypothesis
Write a testable hypothesis predicting how increasing the amount of tablet will affect the number of

bubbles and how long the liquid moves.

Variables — List the variables in the chart below.

Type Describe for This Experiment 6. Identify two sources of error.
Independent Variable
Dependent Variable 7. What improvement would you make?
Controlled Variables

Students collect data

Experimental Design

1. Fill the container % full with oil. Lab Section Exceeds (4) Meets (3) Approaches (2) Beginning (1)
2. Add water until nearly full. Purpose & Clearly explains States purpose; Partial or No clear
3. Add red or pink food coloring to the water. . " Background purpose using basic concept unclear purpose | understanding
4. Allow layers to separate. I n O r a n I Z e C a rtS density & gas understanding
5. Add % tablet and start timer. concepts
6. Observe liquid movement for 2 minutes and record results for how long the liquid moved for. Hypothesis Tf—:S-Iﬂb]ﬂs clear, Testable prediction Vague or weak !\-‘Iissing or
7. Repeat with % tablet and 1 tablet. science-based prediction incorrect
prediction
Data Table: Variables & IV, DV, controls all | Variables Some variables | No fair test
Tablet Amount | Bubble Activity (Low/Med/High) | Motion Observed | Duration (s) " Design comrect; Tair test ;.:E_mlﬁed* mostly | incosrect
K rahist St u d e n tS a n al Z e t h e I r Procedure & Follows steps Minor setup errors | Setup Setup incorrect
% tablet Setup correctly; consistent inconsistencies
1 tablet trials
Data & Detailed, accurate Mostly complete Vague or Missing data
Claim — Evidence — Reasoning Observations observations observations incomplete
CLAIM a a a n raW Analysis & Correctly identifies | Basic pattern Weak or No pattern
How does the amount of effervescent tablet affect the motion inside the Valentines Day lava lamp? Patterns patterns and cause- | identified incorrect pattern
effect
. Scientific Explains results Basic explanation | Limited Misunderstanding
EVIDENCE ' Reasoning using density & gas understanding
Use observations from at least two trials. C O n C | u S I O n S CER Strong claim, Complete CER Weak CER Missing CER
evidence, reasoning
Collaboration | Actively Participates Inconsistent Off-task
REASONING contributes; on task effort
Explain your evidence using density and gas production. Safety Consistently safe, Minor reminders Repeated Unsafe behavior
clean workspace reminders

Marking Rubic




At School or at Home
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Word and PDF
versions of the lab

i
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Fully digital and editable - can be
done In class or through distance
education/homeschool



Ways to Use this Resource

Homemade Lava Lamp: pensity & G2
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Introduce the Scientific
Method

Reinforce key ideas

Teacher Answer Key and Notes

Varisbles

L L) | Describe for
Independent Amount of effervescent tablet adde
variable

| Degendent Variable | Amaunt and duration of liquid moti
Controlled Variables Container type, oilto-water ratio, t
time

Expected Results Pattern
 small tablet amount - limited bubbling and mation
o+ Larger tablet amount -» more gas bubbles and inerel
« O and water remain separated throughout tha inve:

implementation Notes
+  Assign roles: Pourer, Timer, Observer, Recorder
»  Add food coloring ta the watet efore adding o
+  Aslow Yayers to fully separate before testing
+ Addtabletsin equal-sized pleces
+ Observe for a fixed amount of time [exampile: £ min

Teacher Notss on Comman Ppittalls and Fixes

Oil and water mix when shaken = Fix: Emphasize gentle £
o bubbling aceurs - Fix: Ensure attets are fresh and ac(
Too much tablet added at once - Fix: Break tablets into ¢
Foodaohrmpmmin oil = Fix: Add coloring oy Lo W

Analysis Questions — Teacher Key

1. What happened to the il and water when they were o
The oil flaated on top of the water and formed 3 separdl
dense than water and because olf and water do not mix.

2. How did the tablet affect the mavement imside the can
The tablet reacted with the water and produced ga% bul
droplets to rise through the oll, When the gas escaped,

3. What pattern did you abserve 35 ablar amount incréz
As the amount of tablet increased, the number of bubb
stronger and lasted longer.

4 Wiy do the colaced blobs rise and then sink?
Gas bubbles make the water draplets less dense, causi
droplets beesma denser again and sink,

5. identify two controlled vark
ables and explain why th o
L Oilto-wal 3 they m Tysi
; l‘-ar:ul ter ratio: Changing the ratio would affect " Homemade L3 2 Quegyy,,
L ner type: Different shapes change how liquid: va hMp; De'lsity &6 Whap ha,
1 Driviy as : oo
6. Identify two sources of error in this investigation Haw :g';’:ﬂﬂ Production 0 thy langy
1 Unequal tablet sizes ) ing an effery  ta) Watery
escen bia
;- 'lmnslscem timing " ¥ tablet affect the motion of figy; » t patte, affygy Movep,
'emperature differences Write 3 iquids v 0 digg enty
testable hypo, of
7. What is one improvement Bubbles and liguid moyeme. 1 - 18 how increa ¥t g, i -
One improvement : you would make for better d vement time inside the fa, sing the amount o Heng; e angy,
e g nm“:““’ be to measure tablet mass inst ¢ lava lamp. " twg o, o
jon time, Varial "o
1 bles — List the Varisbles n the ch, ‘dcnmy tae, ed Yariapiy
Sample Results { T 1t bl Sy
Note: Actual class data will | Independen; Variable e Wha hd errar,
T s data will vary. This table illustrates a | Depende, . Oescribe f Mgt g,
| Tablet Amount | Bubble Activity | Durati - Co it Variable T or T Mty
[Mtablet  [tow T Mtrofled Variables Rubeie O Yo g
1 | 1 »
| i"t‘:::: | Medium |75 Experimenta) Des ‘l'uL.b‘ — ?
| High 130 1 K sign TPose
Expected Pattern: - + Fill the contai Back, :
More tablet < mare gas - increasec 32 Add water r:::’; :‘ f'u:'m ol Croung | Cleary, ':Z:;‘)
QA - Add fao, ety fuil. / mpog, Pl
IM (Model Answer) 2 nyoaod coloring to the w H; dengiyy Sing Stapg Teets 1y
Increasi ow L ater, YPoty y g i
ing the amount of efferv VRIS 1o sy . ey, cope Y R
Lava lamp. escent tablet increases 5. Add X tablp Patata. o epe e o Appeog,
d 6. Obs L and start timay, CStabe [ Wepy Pagy; hes (37 1
7 erve Bguid move: i Vs Scigne. s tlear J Sang; o Vil gy T
EVIDENCE [Model Answer) - Repeat with tab‘ﬂ"‘::‘ for 2 minutes and reco, D z:.b]n 73 ; :'evh.lw b — &3 Belear py, _\,u;ﬂnni.' i
When X tablet was added, on! a1 tabler. o e 70,,,.‘, Udepg
. enly a small rumber of bul Data Table: f - Oy dicy, idersge o
slawdy for a short time. 4 T. o Py, oty O0trl; 5 > ang;
1 | Tablet 4, 00t ey, ;g alf ague 'ng
When % tablet was added maunt | Bubb) Sery, e | i tesg Vi, P O /
it |, more bubbles formed and | % tablet T e Activity (Low/m, | Fol, iy Sbley I iction | Mg
Wihen 1 full st % tablet edfHigh) / Dy, e oy fa led; g, 2 ing, SSing o
} . Mot - | iy k L o
o { et it o it L8 o - S oy
inued moving for the lon A i i - ety 1 No i
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Teach data analysis and

graphing

Formative or Summative

Assessment

2
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Download my Angle of
Attack STEM Lab FREE

Paper Airplane Angle

of Attack STEM Lab

Scientific Method * Variables » Data & Graphing

' Classroom-Ready

CLICK HERE

'/ Data tables + bar graph templates included

Teacher guide with setup,

Teach With
Fergy

(Y

Angle of
Attack
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Paper Airplane: Angle of Attack STEM Investigation: Scientific Method Activity

safety, background science,
pacing
@ Step-hy-step procedure for —

Use a high-engagement paper-airplans challenge 1o teach experimental dedsgn, vanables and control,
propomonal reasoning, dats analysis, and communication of results

Learning Dbjecthees
& Man mnd carry out & conirolleid imvestigstion with clear independent, dependant, and controllsd varishles

|
#  Collect sulMicicnl data {replicates) and compare results across angle condiions.
#» Cmaph distance data o anabhyvee tronds and comstruct ovidence-Sased claims
* plain the physical prisciples (Hi, drag. sill) thai siffeer Aight distnce

only xirplases; no paper clips or sharp nose cones.
clear launch lane; siend behind the: o ling; throw parallel to the Soor.
iag arca clear, reneve plancs oaly alter all theows 1 3 round ars complese,

11 im) dentical for &1l planes

onal, oie sndand design for 2l e

Analysis questions with model M=~

Background Scignes far the Teacher
Lifk vs Anghe of Atlack {AoA): Lifk penerally increases with AoA ep o a poink Bevond a critical Ao, airflow
scparates (Esalll, cousing hill to drop and deag 1o nes, shonenmg distance.

[hwag and Emergy: Higher Ao increases fromial area and induced drag; teo much drag shows the plane quickly
Modermie AoA halances sdequaie lift with manageable drag for 8 longer glide.

|
Consmency: A gingle plane design, constant throw lemoeheght, and a chear angle-setmng method are key Lo [air
ST S0

Empecbed Results Pattern

& Distances typacally peak af 3 moderstc Ao (arousd 10°-]15" for a simiple Jdan desagn)

= Wory low Aok (0°-5") may dive or fail to goacrate a strong, glhide; very high AoA (207 +) oo stalls o
climbs then Falls rapaidly.

®  As throw scchnigue bocomes consision, varmalbon docreases and the distance curve vs angle bocomes
clearer

Implementation Notes

#  Use one standard airplanc dessgn per class for consistioncy (provide a template or model).

& Assign roles: Thrower, Angle Seter’Checker, Messurer, Recorder, Rolale moles between angles

& DMark b thiow lise and mcissic anghe al folcase uslng a prolracion of an anght cand Laped 1o b Forcaim af
lausc her paicle

Arvwer Kiy and Sampls Results
Mote: Actual class desa willl vary, The sample below models ryplcal wrends and acceprable anslysbs gualiny

Samiple Supnimary Data

.I".IIH'I.' ™1 | AVETIgE Iisranee {im)
1] 18
5 (]
{11} 129
15 121
20 9
Interpretation

* (ireatest average distance ot 107 {=12.9 m) with s close second ai 15* {=12,1 m)

= Wery low angle (0F) undemperformed (divesSow lifl). Very high engle (20 lost distance (neas-siall and
Bigher desgh

& The iremd supporis o modemtz-angle optimem due to halance of 1ift el drag,

Model Responses o Arnabysis Ceestions

=  Best angle: 10° with an average of <129 m (our class graph shows a peak around 10-15%)

*  Comistency: Resalis were reasonably consistent afler the practice ound; esing ibe same thrower md angle
card reduced variation

=  Conirols that maticred most: Plase design and paper type, release height s throw force, indoonno-dnf
woorm, and mecasuring bo firsd confacl.

&  Pollow-up: Tesi mose mnsss with paper clips ai the besi angle. Hypoibesis: Adding o small mese mass {12
clipa) will iscreass distance by improving stabality without greatly increasing drag.



https://www.teacherspayteachers.com/Product/Paper-Airplane-Angle-of-Attack-STEM-Lab-Scientific-Method-Investigation-14521875

STEM INVESTIGATION BUNDLE

Build a high-engagement, low-prep STEM program.
e This Bundle includes my best STEM investigations—each STEM Investlgatlon
one built around true engineering design, fair testing, Growin g Bundle
repeated trials, data tables, graphing, and CER writing.  Eemrmmrrrm e e e v e
« STEM develops crucial skills like critical thinking and jﬁ‘szj{:;'z;“:;jicmpicsInclu o
creativity and prepares students for a changing world and
future opportunities.

oo

Tell me and | forget. Teach me and | | =0
remember. Involve me and | learn. - Cllck to
Benjamin Franklin

learn more!



https://www.teacherspayteachers.com/Product/STEM-Investigations-Growing-Bundle-Scientific-Method-Design-Data-CER-14577842

As a special bonus, 1 want to send you a few
resources that you can use in your classroom

tomorrow. Completely free and geared towards IwF
what you teach!

Just %&md then choose what you teach!
\

for your interest
in this resource! @ devon@teachwithfergy.com

Teach With § -
Fergy



https://teachsciencewithfergy.com/thank-you-resources/

