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Puddle Problem Solvers
Plan different kinds of investigations before designing a solution.

7.1.B  “use scientific practices to plan and conduct descriptive, comparative, and experimental investigations and use engineering
practices to design solutions to problems;”

NAME DATE

1 READ AND MARK Read it twice

YOUR JOB Write a 1 beside the descriptive-investigation plan, a 2 beside the comparative-investigation
plan, a 3 beside the experimental-investigation plan, and a 4 beside the engineering-design
plan. Circle details that show what is observed, compared, changed, or designed.

Tracking a Muddy Courtyard

At Creekside Middle School, students noticed that one corner of the courtyard stayed muddy after

rain. Before changing anything, Maya's team planned a descriptive investigation. For five school

days, they would visit at the same time, sketch where puddles appeared, measure each puddle's

width, and record the weather. They would not compare groups or change a condition. Their

observations could show when and where water collected. This evidence would help them identify

the problem accurately.

1

Next, the team planned a comparative investigation. They would measure soil moisture in the

muddy and dry corners after the same rainstorms, using the same meter and sampling time. In a

separate experiment, they would test soil compaction. In identical trays with matching drain

holes, they would place equal masses of the same dry soil, leaving one sample loose and pressing

the other firmly. They would pour the same amount of water at the same rate into each tray and

collect drainage for ten minutes. Only soil compaction would differ.

2

After gathering evidence, the students could use an engineering design process to reduce puddles.

They first would state the problem and list criteria, such as moving water away from the walkway.

They also would name constraints: the project must fit in the corner, cost less than $150, and use

materials the school can obtain. The team might sketch a gravel channel, build a small model, test

how quickly it drains water, then revise the design if it fails a criterion.

3
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2 ANSWER WITH EVIDENCE Use the passage

1 What would the team record during its descriptive investigation, and what two actions would it avoid?

2 What makes the soil-moisture study a comparative investigation?

3 In the tray experiment, what factor changes? Name two factors kept the same.

4 Name one criterion and two constraints for the proposed puddle solution.



3 YOUR TURN Your own words

Choose a school problem involving water, waste, light, or noise. In 5 to 7 sentences, plan a descriptive
investigation, a comparative investigation, and an experimental investigation, then describe an
engineering solution with one criterion, one constraint, and a test-and-revise step. Then conduct the soil-
compaction experiment with your teacher. Teacher pretests two identical 500 mL plastic containers with
matching drain holes over separate catch cups, supplies two 100 g portions of the same dry clean
potting soil, a measuring cylinder, timer, tray and goggles/gloves. Teacher makes/checks all holes and
screens materials. Put one portion loosely into container L; press the other firmly into C. Keep container
opening area and all other materials the same. Wear goggles/gloves. Pour 100 mL room-temperature
water evenly across each soil surface over 10 seconds, timing each pour separately. Collect drainage for
exactly 10 minutes from the end of each pour. Measure each collected volume in mL at eye level. On
extra paper record the changed factor, controls, actual L and C readings, the difference and which
drained more or whether tied. Explain what this pair of results suggests, and one limitation; a single pair
cannot establish a general rule. Report spills/errors and clean up/wash hands as directed. Do not invent
results. Keep the five-to-seven-sentence investigation/design plan separate.
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A N S W E R  K E Y  Puddle Problem Solvers GRADE 7 · TEKS 7.1.B

PART 1 · READ AND MARK

Write a 1 beside the descriptive-investigation plan, a 2 beside the comparative-investigation plan, a 3
beside the experimental-investigation plan, and a 4 beside the engineering-design plan. Circle details
that show what is observed, compared, changed, or designed. Accept any marking that follows this job
and points at the right text.

PART 2 · ANSWERS

# QUESTION ANSWER

1 What would the team record during its
descriptive investigation, and what two
actions would it avoid?

They would sketch puddle locations, measure
puddle width, and record weather. They
would not compare groups or change a
condition.

2 What makes the soil-moisture study a
comparative investigation?

It compares soil moisture in two different
courtyard corners after the same rainstorms,
using the same meter and sampling time.

3 In the tray experiment, what factor
changes? Name two factors kept the same.

Soil compaction changes: one sample is loose
and the other firmly pressed. Soil type and
starting mass, tray size and drain holes, water
amount and pouring rate, and collection time
are kept the same.

4 Name one criterion and two constraints for
the proposed puddle solution.

A criterion is moving water away from the
walkway. Constraints include fitting in the
corner, costing less than $150, and using
materials the school can obtain.



PART 3 · YOUR TURN (SAMPLE ANSWER)

I would investigate noise near the library door. First, I would record the times and locations of loud
sounds for three days without changing anything. Next, I would compare average sound levels during
passing periods and class periods with the same sound meter. Then, I would experimentally test a rubber
door bumper by measuring ten door closings with the bumper and ten without it from the same location.
I would design a padded door-stop system that lowers sound by at least 10 decibels and costs less than
$40. I would test the system for a week and revise it if the sound level does not meet the criterion.

Accept equivalent descriptions that clearly separate observing without changes, comparing groups or
conditions, and changing one factor while holding other factors constant. For Part 3, accept varied school
problems and solutions when the investigation types, criterion, constraint, and revision plan are all clear.
Also require supervised actual setup, pouring/timing, two measured drainage volumes and a comparison.
Compaction changes; dry soil type/mass, containers/holes, opening area, water volume/pouring time
and collection time stay controlled. Accept actual results, including zero drainage or ties; pretest a
workable soil/drainage setup but never prescribe a direction. Difference is the absolute difference
between the two recorded mL values. Example only if observed: L=35 mL and C=20 mL, L drained 15 mL
more in this trial. State this is one pair and needs repeated trials before a general conclusion. No claim
that the school courtyard was fixed. Teacher handles holes, supplies and safe cleanup. The original
planning sample remains a hypothetical plan.
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