Supplementary Material

Table S1. Critical thinking questions as instrument implemented to the students

	Question Number
	Critical thinking questions
	Answer option

	1
	Our body contains 80% alkaline and 20% acidic, pH above 7 is alkaline and pH below 7 is acidic. Our body works hard to maintain pH, meanwhile, 95% of our food is acidic. Therefore, we must be clever in managing the food menu. The correct information relating to the explanation is ….
	A. Drinking coffee does not affect changing pH
B. Apples are acidic so they can change the pH
C. Sweet oranges are slightly acidic
D. There is an acid in the stomach so that the food that comes in must be alkaline
E. Jamu is good to be consumed because it tastes bitter and is alkaline

	2
	When Andi was stung by a bee, his mother immediately rubbed lime juice on the skin that stung, and it was found to be able to prevent it from becoming swollen. Andi’s mother's action was successful because ….
	A. Orange can heal inflammation means it also can cure swelling
B. Andi’s mother believes that lime juice can dissolve bee venom
C. The acidic nature of citrus can kill germs/bacteria contained in the venom
D. Andi’s mother knows that bee venom is alkaline and can be neutralized by acids.
E. Andi’s mother thinks that bacteria, including bee venom, die from acid

	3
	In the package of bleach, there is a prohibition that says “Do not mix with detergents, it can produce dangerous gases.” A household assistant, because of her ignorance, mixes detergent and bleach to soak clothes in the hope that the washed clothes are clean and white. As a result of mixing detergent and bleach, the following incident occurred, namely the household assistant felt ….
	A. Dizzy due to inhalation of chlorine gas
B. Queasy due to inhalation of chlorine gas
C. Sneezing due to inhalation of a gas that has a strong odor
D. Dizzy due to inhalation of carbon monoxide gas
E. Coughing due to inhalation of the stinging gas in the throat


	4
	There is an article which states that lime can whiten teeth. The acid contained in lime can help clean the plaque that sticks to the layers of the teeth so that the teeth turn white. Lime is herbal and does not contain harmful chemical additives, so it can be used for a long time without causing side effects. Based on the information, it can be concluded that the statement is true because ….

	A. The acidic nature of oranges can whiten teeth and the acidic contained in it do not include chemical compounds
B. The acidic pH of oranges is not too high, so it can whiten teeth without damaging tooth enamel if used for a short period
C. Citrus comes from plants, so it includes herbs that have the advantage of not causing side effects
D. The acidic nature of oranges can whiten teeth as natural, can neutralize plaque, and make the teeth stronger
E. The acidic nature of oranges can clean plaque on the teeth, but it can thin the enamel of the teeth, causing tooth pain.

	5
	The strength of acid or base expressed by the pH of each solution varies depending on several factors. For example, if there is a 0.1 M HCl solution and 0.1 M CH3COOH which has the same concentration, but different types, then the conclusion that can be drawn from the two acid solutions is ….

	A. Although both acids have different types, because the pH is determined by the concentration, then the pH is the same
B. Because the concentration is the same, so that both can undergo complete ionization, then the pH is the same
C. Because the types are different, the number of H atoms in the CH3COOH solution is more than HCl, so the pH of CH3COOH is higher
D. Because HCl is a strong acid and CH3COOH is a weak acid, then the pH value of HCl is greater than that of CH3COOH
E. Although both acids have the same concentration, but different in pH value because the calculation of the pH of a strong acid and a weak acid is not the same

	6
	Honey producers, when harvesting honey, rarely feel the pain of honey stings, moreover appear swelling or prolonged pain. This is because besides wearing closed clothes, they smear all visible parts of their body using soap first. Bee stings are the weapon to defend themselves from interference by other creatures, including humans. This explanation can be trusted because there is evidence to support as follows, except ….
	A. A layman who was stung by a bee became swollen because soap was not applied to the skin
B. Bee stings are acidic, so it can be neutralized by alkaline soap
C. If the skin of the honey producer is swollen, it must be due to not smearing the skin with soap
D. If the skin of the honey producer is smeared with lime juice, the skin is not protected from being stung
E. Baking soda can also be used as a substitute for soap because it is also alkaline

	7
	Ratih was cleaning the windows in her house, she saw the composition of the glass cleaning solution used, one of which contains 0,1 M NH4OH. To test whether it is true that the glass cleaner is alkaline like soap in general, Ratih looked for data in the chemistry book about the number of Kb of NH4OH, because she knew that NH4OH was a weak base, and finally found it, which was 10-5. To ensure herself more, Ratih calculated the pH so that she would know what the basic pH is. The results of Ratih’s calculations are correct that NH4OH is above 7, or to be precise ….
	A. 8
B. 9
C. 10
D. 11
E. 13

	8
	When taking a shower, we can feel that the soap is slippery. Sometimes accidentally, we put a little soap in our mouth and it turns out to be bitter. Soap is one of the bases that exist in everyday life, and many other bases can be found around us. The following is relevant information relating to this information….
	A. The bitter taste of soap is harmless, meaning all bases can be tasted
B. Gastric pain medicine tastes bitter, meaning the drug contains an alkaline
C. A slippery floor means that the floor is alkaline
D. Soap alkaline content can bind oil impurities on the skin
E. For the skin to be clean, the pH of the soap can be made as high as possible

	9
	The ministry of health recommends the pH of water that can be consumed is in the range of 6.5-8.5. If the water we drink is too acidic, it is not good for our body, likewise if it is too alkaline. Symptoms that usually occur include indigestion, fatigue, and pain in the joints. How to increase the pH of water that is too acidic is to add lime water. Conversely, if the water is too alkaline, the way we can do to lower the pH is by adding ….

	A. Alum, because besides being acidic, it can also precipitate dirt
B. Salt, because it is neutral so it can neutralize water with a high pH
C. Orange juice, because lemon juice is acidic so that the water can be consumed
D. Chemical solutions that are neutral., so that the pH of the water will also be neutral
E. Chlorine, because besides being acidic, it can also precipitate dirt

	10
	A strawberry farmer found that many of his plants died or grew but did not bear fruit. Based on his experience, strawberry plants thrive in his orchard. Strawberry is a fruit that is suitable for growing on acid soils. Other fruits, such as watermelon, melon, orange, papaya also have similar compatibility with acid soils. Based on this, he finally found out his mistake and became a consideration for changing the treatment of strawberry plants in the next planting period. The mistake he did was because he gave fertilizer containing sulfur which resulted in the following except ….
	A. Soil pH is too acidic so that the roots swell and cannot absorb nutrients and water
B. Strawberry can grow normally but does not bear fruit due to lack of nutrient intake
C. Growth of fungi that inhibit growth and even dead plants
D. The formation of root hairs and seed growth is inhibited due to a lack of Ca
E. A pH that is too low results in too much P and Ca being adsorbed

	11
	When he was hanging out with his family, Aji’s father suddenly felt queasy and vomited, his stomach felt very painful when he touched it. This is possibly his stomach acid rising because the symptoms are very similar to those of people with gastric pain. Aji’s mother immediately went to the pharmacy to buy medicine. After submitting his husband complaint to the pharmacist, Aji’s mother was offered two types of gastric pain medicine, viz. one tablet, and one liquid form. Aji’s mother finally chose the Promag brand for the following reasons, except ….
	A. Contains only one base, so it is safer to drink
B. the price is cheaper, although the medicinal properties are not from the price
C. it is in the tablet form, so it is suitable for drinking by adults
D. its solid form is more resistant to storage because it is not easily contaminated
E. most often used by others according to info from advertisements on TV

	12
	Many natural indicators can be used to determine the properties of a substance including acids or bases. An example is a purple cabbage which contains a blue dye called anthocyanin. In acidic liquids, anthocyanin is pink to red in color, in alkaline liquids the color changes to green, while in neutral liquids the color is blue. A child is interested in using the purple cabbage indicator to determine if it is true that various kinds of orange are always acidic. He tested the acidity properties of Lime, Pomelo, Siamese orange, Tangerine, and Citrus. The child was confused by the results obtained on the Siamese orange test which provided a blue color. After discussing it with the teacher at his school, the child just found out the cause, namely the Siamese orange ….
	A. Contains certain salts which cause undetectable acidity
B. There is a bitter taste (alkaline) due to the orange peel sticking to the pulp
C. Also contains vitamin A that affects the acidic properties of Siamese orange
D. The taste is very sweet, which means that the sugar content is high so that the acidity is covered
E. After being old and ripe, it does not contain vitamin C (ascorbic acid) anymore

	13
	The river water where Susan lives is suspected of being polluted by acidic factory waste, causing several illnesses for residents who use the river water for their daily needs, such as for bathing, washing clothes, and dishes. Susan wanted to measure the pH level of the river water appropriately as supporting material in finding the causes of illnesses suffered by residents. The right pH indicator that can be used to measure the pH of river water is ….
	A. pH meter because this tool is specifically for measuring the pH of liquids, including river water
B. digital pH meter because factory pollutants can also be in the form of semi-solid materials
C. phenolphthalein, because factory pollutants are usually in the pH range of this indicator
D. universal pH, because it can measure all pH ranges from 1-14 precisely
E. litmus paper, because it can quickly determine the acidic/alkaline properties of river water

	14
	Ana got an assignment from the teacher to perform acid-base titration using natural indicators she made herself. Before Ana experimented, she searched on the internet for any ingredients that could be used as natural indicators, until she found an article which said that plants that can be used as indicators are plants that contain a specific dye. To find out with certainty whether certain plants plant parts can serve as natural indicators and can be used to determine the end-point of the titration, she prepared several solutions that represented acidic, basic, and neutral properties. This is because she has read another article which states that apart from containing a distinctive dye, a part of a plant (flower or leaf) can be used as a natural indicator if it gives different colors to the three conditions. Certain plant parts that were tried did not give a different color in the salt solution, so they could not be used as an indicator in an acid-base titration, because it means that the indicator cannot determine ….
	A. Excess acid in the titration
B. Excess base in the titration
C. When there is a neutralization reaction
D. The equivalence point of the acid-base titration
E. The volume of solution titrated

	15
	[bookmark: _GoBack]Tuti’s mother was cleaning the bathroom, suddenly she screamed for help. It turned out she was splashed with a ceramic cleaning solution that she forgot to close in the bathroom. Tuti’s father, who works as a chemistry teacher and likes to read articles on chemical applications in everyday life, immediately, knew how to help his wife. Tuti’s mother, who likes to cook cakes, has a lot of baking soda in the house. Tuti’s father immediately took a packet of baking soda and poured it into a bucket filled with water. Immediately his wife’s hand which was splashed with the ceramic cleaning solution was soaked in the baking soda solution in the bucket. A few moments later Tuti’s mother felt good on her hands, this is because the ceramic cleaning solution …..
	A. Is very alkaline, so the acidic baking soda can neutralize it
B. Is very acidic, so the alkaline baking soda can neutralize it
C. Is very corrosive, whereas baking soda can prevent it
D. Can irritate, while baking soda can cure irritation
E. Hot and cause skin blisters, while baking soda can cool it





