Table 1. Descriptive statistics for the students' performance and mental effort

	Parameter
	Students' performance 1 (N=48)
	Students' mental effort 2 (N=48)

	Average
	2.34
	4.02

	Standard deviation
	1.36
	0.84

	Minimum
	0.00
	2.00

	Maximum
	6.00
	5.50

	Range
	6.00
	3.50

	Standard Skewness
	1.98
	- 1.72

	Standard kurtosis
	0.70
	0.70

	1 Students' performance could range from 0 to 6.
2 Possible ratings for invested mental effort could range from 1 to 7: extremely easy (1) to extremely difficult (7)


Table 2. Statistical parameters of the regression analysis

of students’ performance and students' evaluation of invested mental effort

	Parameter
	Value

	The correlation coefficient
	-0.80

	R-square
	63.59%

	P-value
	0.03

	Equation 
	P = 1.44- 0.26×ME


Table 3 Table for assessing difficulty of concepts and their interactivity in the tasks with the hydrogen exponent in solutions of acids and bases
	Dissociation degree of acids and bases

	Calculation of pH (pOH) for monobasic acids (monoacid bases)
	Easy

	Calculation of pOH (pH) for monobasic acids (monoacid bases)
Calculation of pH (pOH) for polybasic acids (polyacid bases)
	Medium

	Calculation of pOH (pH) for polybasic acids (polyacid bases)
	Difficult

	Dissociation constant of acids and bases

	Calculation of pH (pOH) of weak monobasic acids (monoacid bases)
	Medium

	Calculation of pOH (pH) of weak monobasic acids (monoacid bases)
	Difficult

	Ostwald’s dilution law

	Connection of Kd and α
	Difficult

	Solutions (additional concept)

	Calculation of concentration from mass concentration
	1

	Calculation of concentration from mass and volume
	

	Calculation of concentration from mass fraction and density
	2

	Concept interactivity

	Task contains up to two concepts
	0

	Task contains three concepts
	1

	Task contains more than three concepts
	2


Table 4. Cognitive complexity ratings for test's tasks
	Number of task
	Cognitive complexity rating

	1
	1

	2
	6

	3
	2

	4
	3

	5
	4

	6
	6


Table 5. Statistical parameters of the regression analysis

of students’ performance and cognitive complexity
	Parameter
	Value

	The correlation coefficient
	-0.71

	R-square
	50.49%

	P-value
	0.11

	Equation 
	P= 0.71 - 0.09×CC


Table 6. Statistical parameters of the regression analysis

of students’ mental effort and cognitive complexity
	Parameter
	Value

	The correlation coefficient
	0.84

	R-square
	71.11%

	P-value
	0.03

	Equation 
	ME  = 0.32×CC + 0.86


