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Developing Level • 3D Printer Parts Explained 

A detailed guide for students ready to move beyond names and begin explaining process, control and 

print results 

This developing resource expands the original summaries into fuller explanations of 

material flow, heat, motion, adhesion and print quality. 

Resource overview 

The developing level is for students who already know the main part names and now need to understand how 

those parts interact. At this stage, the printer should be seen less as a list of components and more as a system that 

manages movement, heat, pressure and timing. 

A print succeeds when multiple conditions stay stable at the same time. The filament must feed smoothly, the hot 

end must melt predictably, the nozzle must move accurately, the bed must support adhesion, and the cooling must 

allow each layer to hold its shape. This document explains those relationships in fuller detail.  
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Indicative level Developing 

Suggested use 
Follow-on STEM lesson, print process discussion, or first 

troubleshooting unit 

Best suited to 
Students who can identify parts but need to explain what each 

system contributes 

Learning focus 
Connect material flow, temperature, movement and first-layer 

behaviour to print quality 

Related resource areas Fundamentals • Filament Knowledge • Troubleshooting 

Meet the Printer: parts, systems and controlled process 

A developing learner begins to see that printer parts do not act alone. The extruder changes how much plastic is 

pushed, the hot end affects how that plastic behaves, the motion system controls where it lands, and the bed 

decides whether the first layers stay attached. 

Once students start linking those ideas together, they can explain common print issues more clearly. Instead of 

saying that a print 'just failed', they can begin to suggest whether the problem came from feeding, heat, adhesion, 

movement or cooling. 
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This detailed systems diagram supports the developing explanation by showing the main physical parts that are 

discussed in the surrounding sections. 
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Main parts and what they do 

System Detailed explanation Why it matters 

Filament path 
From spool to nozzle, the material must 

move with low resistance and steady feed. 

Uneven feed often creates under-

extrusion, surface inconsistency or layer 

weakness. 

Extruder pressure 
The extruder applies controlled force to push 

the filament at the correct rate. 

Good pressure control helps the printer 

place the right amount of plastic. 

Hot end temperature 
Heat changes filament from a solid strand 

into a printable flow. 
Temperature strongly affects bonding, 

finish and reliability. 

Bed adhesion 
The build surface must support the first layer 

without letting it shift. 
Weak adhesion often causes entire prints 

to fail. 

Motion accuracy 
Axes and belts help the machine place each 

line where the file expects it to be. 

Poor motion accuracy changes shape, 

edges and dimensional consistency. 

Cooling behaviour 
Fans help fresh layers set before new material 

is placed on top. 

Correct cooling improves sharpness, 

bridging and overhang performance. 
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Material flow is a controlled chain 

Developing students should understand that filament flow is not only about having plastic loaded into the printer. 

The material must travel from the spool, through the feeding path, into the extruder and then into the hot end 

without excessive drag, slipping or interruption. A problem at any point in that chain can appear later as poor 

layer formation or a rough surface finish. 

The extruder is especially important because it applies the force that keeps the system moving. That force must be 

steady. If the filament grinds, skips, or meets too much resistance, the printer may feed less material than 

expected. This helps explain why some print problems are not caused by the nozzle alone. A smooth, consistent 

material path is the basis of reliable output. 

At this level, it is helpful for students to think of extrusion as controlled delivery. The printer is not simply 

melting plastic; it is measuring and delivering plastic in response to instructions. That deeper idea prepares 

learners for later tuning and troubleshooting work. 

Heat affects shape, strength and bonding 

The hot end does more than make filament soft. The temperature setting influences how easily the plastic flows, 

how well it sticks to the previous layer, and how stable the printed line remains after it is placed. If the 

temperature is too low, the plastic may not bond well or may resist flow. If it is too high, the lines may become 

messy, stringy or less controlled. 

Students at developing level should also learn that different materials behave differently. Even within beginner 

classroom contexts, some filaments prefer different temperature ranges or respond differently to cooling. This 

does not mean every student must memorise advanced numbers, but it does mean they should understand that heat 

is a purposeful setting, not a random choice. 

When learners connect temperature to print quality, they begin to explain why a printer that is technically working 

can still produce poor results. The machine may be moving normally, yet the material behaviour may still be 

wrong for the job. 
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The workflow diagram above shows the same printing process at developing level, with more emphasis on sequence, 

control and reasoning. 

The bed and first layer decide the future of the print 

A developing student should be able to explain why teachers often pay close attention to the start of the print. The 

bed is not just a resting platform. It is the surface that must hold the first layer flat, stable and correctly positioned. 

If the first layer is too high, too low, dirty, uneven or weakly bonded, later layers may never recover from that 

poor start. 

The first layer matters because every later layer depends on it. If the object shifts by even a small amount early in 

the print, the nozzle may miss its intended path, drag through the part or create messy lines. This is why bed 

cleanliness, surface condition and setup all matter so much in classroom printing. 

The deeper meaning here is simple but important: good prints are often won at the beginning. Students who 

understand first-layer behaviour are much more likely to become calm, observant and successful printer users. 
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Movement and cooling shape the final result 

Even if the material is feeding correctly and the temperature is reasonable, the printer still has to place each line 

accurately. The motion system guides the print head or bed along the required paths. Small errors in movement 

can make corners less sharp, dimensions less accurate, or layers less aligned. Developing learners should 

recognise that print quality depends on motion quality as well as material quality. 

Cooling matters because freshly extruded plastic stays soft for a short time after leaving the nozzle. Fans help the 

layer stabilise so the next line has something solid to build on. Too little cooling can make edges soft or bridges 

sag. Too much cooling can also be unhelpful for some materials because it may reduce bonding. This shows 

students that printing quality comes from balance rather than a single magic setting. 

Together, movement and cooling teach an important engineering idea: every print is a managed process. The 

printer is constantly balancing position, time, temperature and material behaviour to create the finished object. 

Good practice reminders 

• Follow safe startup and shutdown routines, 

especially around heated parts and moving axes. 

• Pay close attention to the first layers because they 

reveal many setup issues early. 

• Use observation, notes and repeated checking to 

build technical understanding. 

• Treat every print as a process that can be observed 

and improved. 

Suggested classroom discussion 

• Map the printing process in the correct order for 

this level. 

• Explain one common fault using the vocabulary 

introduced in the document. 

• Describe what the operator should check before, 

during and after printing. 

• Compare a successful print with a failed print and 

suggest likely causes. 
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Vocabulary focus 

Adhesion 

How well the printed plastic sticks 

to the bed or to earlier layers. 

Under-extrusion 

A condition where too little material 

is laid down. 

Flow 

The rate and behaviour of material 

moving through the printer. 

Cooling 

The use of fans or air movement to 

help layers stabilise. 

Layer bonding 

The joining of one printed layer to 

the layer beneath it. 

Repeatability 

The machine’s ability to perform 

the same movement accurately 

again and again. 

Why this level matters 

In real printing environments, users who understand process relationships are much better at preventing waste. 

They notice a dragging spool, poor first-layer adhesion or weak cooling earlier, which saves time and material. 

This level also starts to build engineering thinking. Students learn that quality comes from systems working 

together, and that observed results can often be traced back to a chain of physical causes. 

Teacher extension prompt 

Have students explain one failed-print example using system language such as feed, heat, adhesion, movement 

or cooling. Strong developing responses should show that a print outcome usually comes from several linked 

conditions rather than one isolated part. 

 


