
❖ The chemical lab is the best place where one can…
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Lead in
Take a look at the title of the Unit: Performing miracles in the lab. What could

it refer to? Do you believe that miracles can actually happen in a lab? Do you

know of any such miracles? In the second part of the following statement,

underline the choice(s) that sound(s) correct to you and discuss your answer(s)

in your group:

► Task 1 : Before we move on, match the laboratory apparatuses / equipment seen in the

pictures below with the following names: 

► Do you remember coming across any of the above apparatuses in Unit 1? Which one(s)?

develop their rational thinking /  perform magical feats /  work miracles /  

develop miracle cures or drugs

Erlenmeyer flask (conical flask) /  crucible & Tirrill burner /  glass stirring rod /  

spatulas /  petri dish /  mortars & pestles

This Unit is about experiments, the cornerstone of science. They involve procedures carried out in a

laboratory, as well as substances and specific equipment used. Here we will look at how experimental

procedures are described and presented and examine some of the most typical language features used.

1.

2.

3.

4. 5. 6.
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Reading 1
You are going to read a text related to experiments and science. Before you do so, look at the following

statements and identify the true and false ones. Then scan the text to check your answers; give the

correct answer for the false ones starting with:

1. Boyle described his experiments in his autobiography. 

2. Torricelli pioneered the modern experimental scientific method. 

3. Alchemists used crucibles and cauldrons in their experiments. 

4. Alchemists used beakers and condensers in their experiments. 

5. The experiment is of critical importance to the scientific method. 

6. The inductive approach has a hypothesis as a starting point. 

7. Robert Boyle lived in the 18th century. 

This is not correct. It is (was) (not) X that /  who …

It is (was) (not) in 1212 that /  when X happened…

The experiment and the scientific method

1. Lawrence Principe, Professor of Organic Chemistry and History of Science at Johns Hopkins University. You can watch a

relevant video on: https://www.youtube.com/watch?v=MbCol-h_ql0 . You can also read the article entitled ‘Alchemy May

Not Have Been the Pseudoscience We All Thought It Was’ by Richard Conniff on: http://www.greenelyon.net/animal-

symbolism-in-the-alchemical-tradition

1. Experiments, as is well known, are of crucial im-

portance to science, the results they yield being the

basis of the scientific method. Experiments were ini-

tiated by the medieval alchemists who, in their effort

to transmute base metal into gold, tinkered with1

different substances using cauldrons, crucibles2 and

other apparatuses they invented in the process. It

is these methods and apparatuses that laid the

foundation of science.

2. The question arises as to whether and how these

forerunners3 of science recorded the experiments

they conducted. According to the historian of sci-

ence, Professor Principe1, alchemists, working

under the cloak of secrecy, due to the high stakes4

involved, described their experiments inexplicitly5

using secret codes, metaphors and imagery related

to mythology. Such an example, mentioned by Pro-

fessor Principe, is the “White Eagle”, for ammonium

chloride, “because an eagle flies just the way the

salt volatilizes6”.  Another telling example was the

code used for saltpeter (potassium nitrate). They

called it the “cold dragon”, as dragons were sup-

posed to “creep in and out of caves”, and it tasted

cool on the tongue.  

3. While alchemists are considered to have paved

the way7 for experimental procedures, it was the

British chemist Robert Boyle (1627-1691) that pio-

neered the modern scientific method detailed in his

book “Experiments Physico-Mechanicall, Touching

the Spring of the Air, and its Effects”. The scientific

Boyle's air pump Copper cauldron, Iraq, 900-800BC Early Shang pottery crucible
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method, which was further refined by subsequent

researchers, involves observation, formulation of

hypotheses, testing them by experiment and con-

firming, modifying or discarding them. The rejected

hypotheses can be revised and the process re-

peated until the results match the hypotheses. The

results should also be corroborated8 by replication

of the experiment by other researchers. This is

called the deductive9 approach. Another possibility

is using the inductive10 approach, in which experi-

mental research follows the reverse order. In this

approach, an experiment is carried out under con-

trolled conditions, the reactions are observed and

the researcher reaches conclusions. In other words,

unlike in the deductive approach, they move from

data to pattern and develop a theory to explain the

data. However, despite their differences, it is possi-

ble for the two approaches to be complementary. 

► Task 1 : Now that you have read the text, fill in the gaps in the following table: 

► Task 2 : Give a label to each paragraph:

► Task 3 : Match the following definitions with the numbered words/phrases in the text:

► Task 4 : In the following sentences that refer to the scientific method, cross the odd one out:

1. First, they collected / gathered / accumulated data, which they subsequently analyzed / studied / dissected

and processed / deduced / interpreted.

2. You need to make inferences regarding / about / bearing the writer’s attitude based on the language she uses.

3. Following thorough investigation, Evans came to / reached / assumed the conclusion that the work was

not authentic.

4. From the results shown in Table 2, it is suspected / it is inferred / it can be deduced that the change in

texture was due to rise in temperature.

5. Our results have confirmed / supported / annealed our initial hypothesis.

6. Initially they formed / designed / formulated two hypothesis based on…

7. Some of the data were raw / processed / immature.

8. The findings of this study corroborate / deduct / are consistent with the findings of... 

❖ Paragraph 1: _______________________

❖ Paragraph 2: _______________________

❖ Paragraph 3: _______________________

What I have learnt from 
this text

What I have found
interesting

Questions I still have and 
will research further

Useful vocabulary 
(words/phrases)

a. using certain facts/ideas in order to

develop a theory (moving from the

general to the specific)

b. cost or risk involved

c. confirmed, supported

d. changes to vapour

e. sb/sth preceding or indicating the 

arrival of; precursor

f. considering known facts in order to test a

theory or hypothesis (moving from the 

specific to the general)

g. vessels used for melting materials at high

temperatures

h. indirectly, not clearly

i. tried working on sth rather clumsily

j. prepared the ground
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TO GET YOU THINKING …

What is potassium nitrate used for? How is it related       the dragon metaphor?to

Collocations
What does the word experiment keep company with? a) Underline the verbs that precede the word

experiment. Which of them do you think is/are used in less formal situations? b) What prepositions may

follow the word experiment? Is experiment also used as a verb?

Our team carried out  experiments and analyzed data.

They carried out an  experiment to find out how humans react to…

West (2016) conducted  experiments  in which subjects were subjected to…

White (2020) conducted  experiments  to test out his hypothesis… / into the procedures followed by…

The lecturer did / has done  experiments  in music psychology / on jungle reptiles.

She did  experiments  in which she tested out the potential of…

The researcher performed  experiments  on insects to corroborate…

He performed  experiments  using bees.

Let’s run an  experiment to verify the claim made by…

We decided to run an  experiment with 30 volunteers.

It is unethical to  experiment on rare species of animals.

In the text you have just read, as well as in the tasks that go with it, you came across emphatic structures

like the following:

Grammar - Cleft sentences

…it was Robert Boyle who / that pioneered the modern scientific method…

Could you rewrite this sentence in a different way? __________________________________________

Such clauses are called cleft sentences (meaning split into two parts; from the verb cleave). Can you say

a) what their use is and b) how they are formed? 

Another type of cleft sentences is Wh-cleft sentences, also called pseudo-cleft sentences. Their use is the same

as that of the It-clefts presented above but they are introduced by what, who(m), why, where, when, and how. 

► In the following list can you say which the cleft sentences are and which are not?

► Use the following prompts and write some Wh-cleft sentences starting with a different wh-word

each time or some It-clefts:

1. It is best determined by experiment.

2. Is it the alchemists that used beakers and condensers in their experiments?

3. It is cancer cells the team carried out experiments on.

4. It is possible for the two approaches to be complementary.

5. It is a classic experiment reported in 1935.

❖  We / perform / miracles / in the lab. 

❖  Jones / conduct / the experiment / in 1998 / to measure the reaction rate.

✔ What our efforts involve is detailed experimentation.

✔ Who(m) I am going to work with does not really matter.

✔ Why he experimented on insects has not been clarified yet.

Examples:


