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[bookmark: _Ref204097020][bookmark: Table_S1][bookmark: _Ref202955848]Table S1. Specification for each electrode in use during the assembly of coin cells [1–3].
	Single-side coated electrode (current collector)
	LiCoO2 (Al)
	LiMn2O4 (Al)
	Graphite (Cu)

	Dimensions [mm3]
	241 × 200 × 0.05 
	241 × 200 × 0.1 
	241 × 200 × 0.05 

	Single-side area density [mg cm-2] 
	11.5±0.2
	17.0±0.2
	6.3±0.2

	Specific capacity [mAh g-1]
	180 (at 0.1C)
	110 (at 0.1C)
	330 




[bookmark: Table_S2]Table S2. List of questions
	Subject
	Questions
	Key concepts that must be included in the answer

	Cell operation mechanism
	Explain whether the charging and discharging processes in a cell are thermodynamically or kinetically controlled.
	The processes are controlled by kinetics as polarization is imposed to control the charging and discharging rate.

	
	Explain the mechanism of work of lithium-ion battery.
	A description of the process of intercalation/ de-intercalation into an active material anode and cathode. The role of electron transport through the external circuit should be emphasized as this is what drives electrochemical reactions.

	
	Explain how the structure of the cathodes and anodes supports the cell's operation mechanism.
	Describe the structures of the chosen active materials to demonstrate their ability to host lithium ions and reversibly deintercalated.

	Cell composition or electrode preparation methodology
	What are the components of the electrolyte and what is the role of each?
	Include all components; 1M LiPF6 in 1:1 vol EC:DMC. The Li salt is an ionic charge carrier and a reservoir of lithium ions. EC has high static dielectric constant to increase the solubility of lithium ions, while DMC is less viscous. 

	
	What are the components of the electrode and what is the role of each?
	Include all components: the active material, the conductive material, the binder and the current collector. The active material is serving as the host for lithium ions. The conductive material is added to maintain sufficient conductivity and compensate on conductivity loss due to binder addition, and sometime on the compromised conductivity of some active materials. The binder controls the final cohesion between particles and adhesion to the current collector.  The current collector is a conductive mechanical support that links the electrochemical cell to the external circuit. 

	
	List the steps during electrode preparation and explain why each is performed.
	According to the methodology described in the lab design section.

	Cell cycling
	What is the capacity of an electrode and what is the meaning of C-rate?
	Associate with the theoretical capacity of each electrode and cell reactions. The C-rate concept should be demonstrated, for example, for an electrode with 100mAh capacity, 1C would be 100mA per 1h, 2C would be 200mA per 0.5 hour, and C/2 would be 50mA per 2 hours, etc. 

	
	Describe the charging regime of lithium -ion battery.
	Elaborate on the different charging steps, including galvanostatic step, potentiostatic step, relaxation and back to potentiostatic step. Highlight the controlling regime: kinetic versus thermodynamic. Elaborate on the effect of each step on polarization as related to state of charge.

	
	What is the SEI, what is its origin and what is its function? 
	SEI is a desired byproduct of electrolyte reduction on the anode that allows lithium-ion transfer to the electrode but does not allow electron transfer to the electrolyte after the formation cycles. Highlight the irreversible capacity loss and the requirement for stability over cycles to maintain efficient performance.

	
	What types of resistance can occur during cell operation?
	Consider three main contributors; (1) ohmic resistance, (2) activation polarization, and (3) concentration polarization.

	Safety
	What are the hazards associated with using NMP?
	Eye, skin and respiratory system irritation. Adsorption through skin. May cause adverse effects on inner organs. Tumorigenic and toxic. 

	
	What are the hazards associated with using EC and DMC? 
	EC: Eye irritation. Damage to organs through prolonged exposure/ swallowing. Toxic. Combustible. Forms explosive mixtures with air. 
DMC: Toxic. Flammable.

	
	What are the hazards associated with using LiPF6?
	Toxicity targeted to respiratory system and bones. Severe eye and skin irritation and damage. 



[bookmark: _Ref204157439][bookmark: Table_S3]Table S3. List of articles and related figures for discussion
	Section
	Figure 
	What to discuss
	Ref.

	Introduction
	Figure 2(a), Figure 2(c),
Figure 4,
Figure 6(a)
	Introducing the active materials for both the cathode and anode. Particularly, most of the cathodes shown in Figure 2(a) are made of transition metals such as cobalt, iron, nickel, and manganese. Highlighting that this specific composition allows not only for easy participation in redox during charging and discharging, but it also provides sufficient electronic conductivity. Next, it is discussed that these materials, for both cathodes and anodes, participate in cell processes by at least one mechanism, such as intercalation, conversion, or alloying. Their potential will be a result of the structure and thermodynamics.
It is especially important to stress that potential is measured in terms of Li+/Li pair rather than standard hydrogen electrode (SHE) as students are unfamiliar with this quasi-reference. Next, they are introduced to the concept of specific capacity and the units that correspond to the charge normalized to the mass of active material, and they are shown how it relates to the reactions in the protocol. Students are encouraged to observe the difference in potential between the two types of active materials and to estimate the voltage of cells utilizing these active materials.
Of course, it is noted that this is only an estimate because these potentials represent thermodynamically dictated values, which change during cell operation due to kinetics and polarization losses. Next, the difference in kinetics caused by structural variations is discussed, comparing layered LCO to layered graphene sheets and spinel-structured LMO. 
	[4]
	
	Figure 3(c)

	Given that students are only familiar with aqueous solutions from previous courses dealing with electrochemistry, it is important to introduce them to the concept of organic medium as the electrolyte has an electrical stability window just like water, but in different potential ranges. It depends on the highest occupied molecular orbital that determines the oxidation potential and the lowest unoccupied molecular orbital determining the reduction potential. This specific figure introduces the expected ranges of stability for ethers, esters, alkyl carbonates, and nitriles. More significantly, it launches the subsequent discussion on the development of SEI in the lower potential range, which coincides with the operation of the anode. 
	[5]

	
	Figure 3
	This Example demonstrates the complicated structure and the complicated composition of the generated SEI. It shows that the SEI is formed during the first cycles and changes dynamically until stabilization after the first few cycles. Nonetheless, this layer enables the lithium-ion transfer through the formed channels without further reduction of the electrolyte when the developed SEI is thick enough. 
	[6]

	Electrode preparation
	Figure 2(a)
Figure 3(a)
	One of the first questions asked during the tutorial is why current collectors are used for electrode preparation. Naturally, the next question raised is what the current collectors are made of. Then, the students are asked to answer why different current collectors are used for the anode and the cathode. The answer often given is that this choice is based on minimization of galvanic corrosion between the active material and the current collector. At this point, the students are introduced with the cyclic voltammograms of Al and Cu half-cell in 1M LiPF6 in 1:1 vol% EC:DMC. In Figure 2(a), depicting Al, they can observe no significant redox activity in the range potential of 3- to 5- V vs Li+/Li beside to some initial passivation. The cathode is typically charged and discharged within this potential range. While at lower potentials, Al shows a redox activity, alloying and de-alloying with Li, which will be manifested as parasitic reaction if employed as the current collector for the anode and cycled at this potential range. 
Figure 3(a), depicts Cu, redox reactions, like copper oxide reduction and copper pitting are seen in the potential range between 2- and 4- V vs Li+/Li, while no significant activity is seen below 2 V vs Li+/Li. 
Thus, the bottom line is that these current collectors are used according to their electrochemical inertness in the operational range of each active material type. 
	[7]

	
	Figure 1,
Figure 2(b)
	Before Slurry preparation, as the slurry in this case has atypically higher content of liquid (>60%) to enable short term casting, it is important to discuss the rheology of slurries in general. At low solid content, the slurry may be more homogeneous and less viscous but the interactions between the binder and the particles are relatively weak, and after evaporation of NMP an island-like surface coat is formed. At too high solid content, the particles are compacted and strongly held, but the dispersibility is compromised, and the casting process is cumbersome in best cases and impossible in worst ones. 
Just to be aware before starting the work, the flowability is demonstrated by Figure 2(b), where it is shown that increased solid content limits the flowability and becomes less homogeneous as some clumps can be seen. 
	[8]

	Cycling
	Figure 1
	To demonstrate that energy conversion from chemical potential stored in the cell into electric energy cannot be converted with 100% efficiency, the students are introduced to the sources of polarization losses, such as activation and concentration polarization losses and ohmic drop. These contributions can be summed up by the equation: 
Equation S1.


– activation polarization

– concentration polarization
R – internal impedance
a/c – anode/cathode
+/- – charge/discharge
	[9]




[bookmark: _Ref203136171][bookmark: Equation_S2]Equation S2. Reaction of lithium ions with oxygen.[10]

[bookmark: _Ref203137397][bookmark: Equation_S3]Equation S3. Reaction of lithium ions with water.[10]

[bookmark: _Ref203137414][bookmark: Equation_S4]Equation S4. Reaction of lithium ions with carbon dioxide.[10]

[bookmark: _Ref203140344][bookmark: Equation_S5]Equation S5. Reaction of LiPF6 with water. [11–13]

[bookmark: _Ref203140859][bookmark: Equation_S6]Equation S6. Corrosion of copper current collector. [7]

[bookmark: _Ref203140881][bookmark: Equation_S7]Equation S7. Dissolution of copper current collector. [10]
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