
1. Title 
 

Uŭőŉ̇\őőŀđ˾ű Micrographia  towards the construction of a simple 
microscope for the teaching and learning of primary science  

 
 

 
2. Authors and Institutions  
 

Nektarios Tsagliotis,  
Science Laboratory for Primary Education at the 9th Primary School of 
Rethymno, Crete, Greece &  
University of Crete, Department of Primary Education, e -mail: 
ntsag@edc.uoc.gr  
 
 

 
3. Abstract  
 

This is an inquiry  conducted with  40 children  of the 6th grade of a Greek primary 
school, divided in two classes. Initially, each child constructed a simple reflective 
microscope using modern materials like a plastic tube and two plastic lenses 
(objective and eye piece), which were extracted out of single - use disposable 
cameras. It is actually a modified (re)construction of a microscope (approximate 
magnification 20x), which has been proposed by researchers of the Istituto e 
Museo di Storia Della Scienza of Florence. At a later phase, an extra middle lens 
was added to the microscope to minimize distortion, create sharper images and 
enhance magnification by 3 - 5 times. 
The children have been briefly introduced to the historical development of the 
microscope, with a focus on the life and discoveries of Robert Hooke (1635- 1703), 
from the early years at the Isle of White till the achievements of Micrographia 
(1665), having him portrayed as a natural philosopher and polymath who played 
an important role in the scientific revolution, through both experimental and 
theoretical work. After that, microscope studies were conducted with each child 
recording their observations with t he constructed microscope on a notebook with 
ŹđƔŹ̀îŊč̀űŀđŹćĭđűˑ̀ıŊ̀îŊ̀îŪŪŭőîćĭ̀ıŊűŪıŭđč̀Ćƕ̀\őőŀđ˷ű̀wıćŭőħŭîŪĭıîˏ̀6đĦőŭđ̀
putting down their notes on paper, they  studied a relevant extract from the classic 
text of Hooke, adequately transformed and adjusted f or the instance. Thus, 
following similar steps to those of Hooke, the children initially  studied the point 
of a needle and a small printed dot, which have also worked as focus exercises for 
the use of the microscope. Then they studied plant seeds (thyme and petunias) as 
well as parts of plants during their development in the greenhouse and the school 
garden. qîŹđŭˑ̀Źĭđƕ̀űŹžčıđč̀ħîŭčđŊ̀ıŊűđćŹűˑ̀ćőŊčžćŹıŊħ̀˴ıŊűđćŹıħîŹıőŊű˵̀îű̀Źĭđƕ̀
called them, examining ants and isopods. They concluded with a free study, on 
either plants or insects, since they had developed interests in various and diverse 



specimens they wanted to examine further. The  children  discussed and 
exchanged in class their notes and observations, within a framework of 
investigations about the developm ent and functions of plants and insects. The 
îŊîŃƕűıű̀őĦ̀ćĭıŃčŭđŊ˷ű̀ŊőŹđĆőőŀű̀ıű̀đƔŪđćŹđč̀Źő̀ŭđƒđîŃ̀îűŪđćŹű̀őĦ̀˴čőıŊħ̀űćıđŊćđ˵̀ıŊ̀
an authentic environment (inquiry - based teaching and learning approach), 
ƓıŹĭıŊ̀î̀ĦŭîŉđƓőŭŀ̀őĦ̀ŃđîŭŊđŭű˷̀űćıđŊŹıĦıć̀ćőŉŉžŊıŹƕ̀dealing with an intentional 
task and/or investigative activity.  
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Fig. 1: The Middelburg 
microscope, believed to be the 
invention of Zacharias Janssen 
(1590) [From  "Origin and 
Development of the 
Microscope"  courtesy of the Royal 

Fig. 2: The (re)construction of a 
simple reflective microscope 
(above) with modern readily 
available materials (below).  



Microscopic Society, London].   

 

 

Fig. 3: The microscope, a closer look.  Fig. 4: The microscope in action ...  
 
 

4. Description of Case Study  

 
The educational setting of this case has been a 6th grade of a primary school 
with 40 12year - old children divided in two class groups. It is actually a 
developed educational scenario within a framework of an inquiry - based 
teaching and learning approach in primary science. It was conducted at the 
Science Laboratory for Primary education, located at the 9th Primary School of 
Rethymno, Crete, Greece. All children have been actively involved in the 
construction of simple reflective microscopes made with modern materials, 
which were later used for the development microscope studies. The children 
were provided with assistance and guidance from their teacher, who also acted 
as a researcher and four students from the Primary Education Department of 
the University of  Crete, who were involved during their placement in teaching 
practice. These people constituted a small supervisory team throughout the 
development of this educational scenario, although not all were present at each 
phase of its course, due to other academ ic commitments.   
 
This educational scenario consists of two parts. In the first part the children 
worked initially in pairs and later individually to construct a simple microscope. 
Each pair initially constructed a modified version of a microscope (approxi mate 
magnification 20x), which has been proposed by researchers of the  Istituto e 
Museo di Storia Della Scienza  of Florence, chronologically placed at the end of 
the 16th beginning of the 17th century, mainly influenced by the first Middelburg 
microscope, attributed as an invention to Hans & Zacharias Janssen, circa 1590 -



1595 (see fig. 1 above). They used a PVC tube and two plastic lenses (objective 
and eyepiece), which had been extracted out of single - use disposable cameras 
(see fig. 2). They fixed their m icroscope inside the niche of a 2 - tube base glued 
on a third supported tube and they made some initial observations on small 
objects (see fig. 3 & 4). A small and cheap reading spotlight was used to shed 
light to the objects under investigation. Rather soo n, we realised that we could 
make an improvement to the microscope in order to have more precise and 
crisp images, with less distortion. The idea was to use an extra field lens to 
achieve this. So, by extending the microscope pipe with a conjunction piece we 
added a third lens. Thus, an extra field lens was fixed in between the end of the 
initial microscope pipe and the new location of the eye piece, placed at the end 
of the attached conjunction piece (see photos in the construction of the 
microscope  page). The microscope pipe was stabilised  to the support base with 
a plastic cable tie fastener, which enabled the learners to focus on images and 
remain stable for longer observation time. At this phase , each individual child 
was involved in the construction of a microscope, which they kept as their own, 
in order to conduct the relevant studies. These improvements have completed 
the construction of a simple compound microscope with readily available 
materials, which was now ready to be used for microscope studies.  
In the second part of the devel opment of this educational scenario, the 
microscope studies were linked to a classic scientific book on microscope 
űŹžčıđű˗̇ŹĭîŹ̇ıű̇»őĆđŭŹ̇\őőŀđ˾ű Micrographia  (1665). Pieces of text and drawings 
have been selected from the book to be added to worksheets, in order to 
Ūŭőƒıčđ̇ ıŊűŪıŭîŹıőŊ̇ îŊč̇ ħžıčîŊćđ̇ Źő̇ ćĭıŃčŭđŊ˾ű̇ ıŊƒđűŹıħîŹıőŊű˖̇ Çĭžű˗̇ űđƒđŊ̇
worksheets were developed with the text pieces adequately translated into 
Greek and adapted to the framework of study. The children were asked to 
record their observatio ns and drawings on the worksheets, in a way that Hooke 
had done in  Micrographia  and then they discussed them with their classmates. 
Gradually, they formulated notebooks of text and drawings which were 
exchanged and commented in class.  The analysis of these  texts and drawings 
has revealed explicit aspects of children's approaches to microscope studies in 
primary science.  
 
5. Historical and philosophical background  

 
In the museum of  Middelburg  a very old microscope is preserved, which is 
reputed to be an instrument constructed by  Zacharias Janssen himself, 
probably with the aid of his father  Hans, circa 1590- 1595 (Bradbury, 1967). 
Despite the fact that there is no direct evidence to link this particular 
microscope to the  Janssens and their craftsmanship on  lenses at the time, it is 
still a remarkable instrument, which includes two draw tubes that could slide 
out of another outer casing tube, acting as a supporting sleeve. The lenses were 
in the ends of the draw tubes; the eyepiece lens was bi - convex and the  objective 
lens was plano - convex. There was no stand provided for this instrument, which 
was apparently held in hand whilst in use. It is estimated that it was capable of 

http://hipstwiki.wikifoundry.com/page/constructing+the+microscope


magnifying images approximately three times when fully closed and up to ten 
times whe n extended to the maximum.  
Galileo Galilei  (1564- 1642) mentioned in  Il Saggiatore  [The Assayer] (Rome, 1623) 
that he had probably achieved to have a  "telescope modified to see objects very 
close". It appears that in 1625 a member of the  Accademia dei Lincei  and friend 
of Galileo,  Johannes Faber (1574- 1629) conferred on the instrument, until then 
called "occhialino", "cannoncino", "perspicillo", and "occhiale", the name of 
"microscope". In the second half of the 17th century, remarkable results were 
achieved by the Italian instrument makers  Eustachio Divini  (1610- 1685) 
and Giuseppe Campani (1635- 1715), while in England levels of excellence were 
reached by  Robert Hooke (1635- 1703) or opticians and instrument makers 
like  Christopher ****  (circa 1665). 
 

 

 

 

Diviniôs vase-shaped 

microscope 

Campaniôs ivory turned 

monocular microscope 

****ôs compound 

microscope, 

manufactured in 

London for R. Hooke 

 
Microscope studies began during the course of the 17th century with  Federico 
Cesi (1585- 1630) and Francesco Stelluti  (1577- 1651) in the Apiarium  (Rome, 
1625). Melissographia  ˭îŃűő̇îŪŪđîŭıŊħ̇ıŊ̇Vŭđđŀ̇îű̇˻ɥɞɤɢɫɫɨʫɪɚɮɢɚ˼ˮ̇ıű̇î̇Ɠőŭŀ̇
of Stelluti , covering a single folio of extraordinary size, containing detailed 
descriptions on bees, seen as a free inquiry into nature from the bondage of 
scholastics  "who have presumed to dogmatize on Nature" , as Bacon criticized. 
Later,  Giovanni Battista Hodierna  (1597- 1660) published, in  L'occhio della 
mosca (Palermo, 1644), a text dedicated to the anatomy of insects, a mas terly 
example of naturalist research conducted with the aid of the microscope.  
Robert Hooke has been undoubtedly one of the greatest personalities of English 
science of the 17th century. He was one of the first to realize the potentialities 



of the new inve ntion of the microscope, which had been recently brought to 
England from the Continent. He was born in 1635 in Freshwater, Isle of White, 
and upon the death of his father he was apprenticed to a portrait painter in 
London. He soon abandoned this, however, and went to Westminster School 
and subsequently to Oxford. It appears that the originator of the superb 
microscopical illustrations later to be drawn in  Micrographia  (1665) had not 
only artistic talent, but also some formal training in a branch of art, whi ch 
required accurate delineation and observation of detail (Bradbury, 1967).  
 
Hooke was a scientist with a curious mind. From a very early age he worked in 
many scientific fields such as physics, chemistry, geology, biology, meteorology 
and astronomy, thus  he has often been called the  Leonardo of England (Inwood, 
2003). He also knew and worked with some of the greatest scientists of the 17th 
century, like  John Wilkins , Robert Boyle, Christopher Wren . He also discussed his 
ideas with  Isaac Newton, Christiaan Huygens  and Johann Hevelius, although he 
had strong disagreements and finally became rival with all three of them on 
different scientific issues (Burgan, 2008).  
 
Hooke became associated with the newly formed  ˴»őƕîŃ̀¿őćıđŹƕ̀őĦ̀qőŊčőŊ̀Ħőŭ̀
Improvin ħ̀xîŹžŭîŃ̀nŊőƓŃđčħđ˵, which was initially a small group of scientists, 
called  fellows, who met once a week to discuss their latest experiments and 
scientific ideas (Jardine, 2004). In 1662 the group decided to hire someone to do 
experiments and then report  the results. Hooke was the first choice for the job, 
űő̇ĭđ̇Ćđćîŉđ̇Źĭđ̇˻7žŭîŹőŭ̇őĦ̇AƔŪđŭıŉđŊŹű˼˖̇`Ź̇Ɠîű̇Źĭıű̇Źıŉđ̇ŹĭîŹ̇ĭđ̇ćîŭŭıđč̇őžŹ̇
microscopical studies, and the Royal Society recognizing the importance of this 
new branch of study, encouraged this endea vor. In 1663 he was solicited by the 
Society to prosecute his microscopical observations in order to publish them 
eventually and he was also instructed to  ˴ĆŭıŊħ̀ ıŊ̀ îŹ̀ đƒđŭƕ̀ ŉđđŹıŊħ̀ őŊđ̀
ŉıćŭőűćőŪıćîŃ̀őĆűđŭƒîŹıőŊˑ̀îŹ̀ŃđîűŹ˵ (Bradbury, 1967). Hooke faithfull y complied 
with this directive and showed the Society fellows the appearance under the 
microscope of common moss, the view of the edge of a sharp razor and of a 
point of a needle etc. He demonstrated various insects such as the flea, the 
louse, the gnat, t he spider, the ant and various types of hairs. All these 
observations and many others besides were published in 1665 under the long 
title  ˴wıćŭőħŭîŪĭıî˓̀őŭ̀űőŉđ̀ŪĭƕűıőŃőħıćîŃ̀čđűćŭıŪŹıőŊ̀őĦ̀ŉıŊžŹđ̀Ćőčıđű̀ŉîčđ̀Ćƕ̀
magnifying glasses with observations and inq žıŭıđű̀ŹĭđŭđőŊ˵. 



 
 
A detailed drawing of an ant by R. Hooke with the description on page 203 
of Micrographia  
 
Micrographia  was a huge book and was filled with descriptions of what Hooke 
saw under the microscope. He claimed that his goal was to use  ˴î̀sincere hand, 
îŊč̀î̀ĦîıŹĭĦžŃ̀đƕđˑ̀Źő̀đƔîŉıŊđˑ̀îŊč̀ŭđćőŭč̀Źĭđ̀ŹĭıŊħű̀ŹĭđŉűđŃƒđű̀îű̀Źĭđƕ̀îŪŪđîŭ˵. 
Along with texts of lucid descriptions, Hooke included stunning, detailed 
čŭîƓıŊħű̇őĦ̇ƓĭîŹ̇ĭđ̇űîƓ̇žŊčđŭ̇Źĭđ̇ŉıćŭőűćőŪđ˾ű̇ŃđŊű˗̇Ɠĭıćĭ̇őĦŹđŊ̇ĦőŃčđč̇őžŹ̇őĦ̇
the boo k. For the first time ever, natural scientists as well as common people 
could see a new world around them which they barely knew it existed (Burgan, 
2008). His lively drawings of insects made them seem  ˴îű̀ıĦ̀Źĭđƕ̀Ɠđŭđ̀ŃıőŊű̀őŭ̀
elephants seen with the nakeč̀đƕđ˵, he commented. The book was a great success 
and still ranks high today as one of the great masterpieces of microscopical 
literature (Inwood, 2003).  
 
No original painted portrait of Hooke is known to exist. It is said that any 
exist ing portrait disappeared when Newton was elected president of the Royal 
Society. Despite the claim that a recently discovered portrait is considered to 
Ćđ̇Źĭđ̇őŊđ̇őĦ̇\őőŀđ˾ű̇˭lîŭčıŊđ˗̇ʼʺʺʾˮ˗̇ıŹ̇ıű̇űŹıŃŃ̇ŊőŹ̇ĦžŃŃƕ̇îććŭđčıŹđč̇îŊčˣőŭ̇



mutually accepted as such . Nevertheless, for the educational purposes of this 
inquiry, for the children



 to have a more immediate link to the scientist and his work, a visual image of Hooke has been drawn out of the paintings of t he 
history artist  Rita Greer . Her paintings, based on two detailed written descriptions, aim  ˴Źő̀ŪžŹ̀ĭıŉ̀Ćîćŀ̀ıŊŹő̀ĭıűŹőŭƕ˵, in an 
attempt to recreate his face and appearance.  
 

 

 

'The Fossil Hunter'. Robert Hooke as a ten year old child on the Isle of Wight at 

Freshwater Bay. Oil on board by Rita Greer, 2005 

'Robert Hooke, Engineer'. A memorial portrait by the history 

painter Rita Greer, 2009 

 



6. Target group, curricular relevance  and didactical benefit  

 
The construction of a microscope with common and readily available materials 
has been the first part of the twofold objective of this inquiry. The second part 
has been its implementation into practice, within the framework of child ŭđŊ˾ű̇
ŃîĆőŭîŹőŭƕ̇Ɠőŭŀ̇ŃıŊŀıŊħ̇ıŹ̇ƓıŹĭ̇\őőŀđ˾ű Micrographia  (see section 7).  
 
The initial idea for the microscope construction was one that resembled to the 
first  Middelburg  compound microscope, in a simplified version with one tube, 
two lenses and a diaph ragm (Vannoni  et al., 2006; 2007). Thus, initially the 
children used a PVC tube (16,5 cm length and 16 mm inner diameter) and two 
plastic lenses (objective and eyepiece), which had been extracted out of single -
use disposable cameras. A piece of black carto n was rolled and inserted inside 
the plastic tube, to avoid light reflections. The lenses were put inside adequate 
metal washers and affixed with sticky tack. To reduce colour and spherical 
aberration, the aperture of the objective lens needed to be reduce d, thus a black 
rubber washer was used as a diaphragm and stuck on top of the washer of the 
objective lens. At the other end of the microscope tube, a black film can was cut 
and fixed accordingly at the eye piece, providing a smooth dark base for the 
obserƒđŭ˾ű̇đƕđ˖̇Çĭđ̇ŉıćŭőűćőŪđ̇Ɠîű̇ĦıŊîŃŃƕ̇ĦıƔđč̇ıŊűıčđ̇Źĭđ̇Ŋıćĭđ̇őĦ̇î̇ʼ- tube 
base glued on a third bigger supporting tube. This base was glued with a glue -
gun on a piece of cardboard and the microscope was ready for observations.
  
The microscope tube was held onto the base with two or three elastic bands 
and it moved up and down to focus. The children made some initial observations 
on small objects, like sand, salt, but also feathers, pieces of cloth etc. A small and 
cheap reading spotlight was used to shed lig ht to the objects under inspection.  
 
Rather soon, we realized that we could make an improvement to the 
microscope, in order to have more precise and crisp images, with less 
distortion. The idea was to use an extra  field lens  to achieve this. So, by 
extendi ng the microscope tube with a conjunction piece we added a third lens. 
Thus, an extra field lens was fixed in between the end of the initial microscope 
tube and the new location of the eye piece, placed at the end of the attached 
conjunction piece. The mic roscope tube was stabilized to the supporting base 
with a plastic cable tie fastener, which enabled the children to focus on images 
and remain stable for longer observation time. The friction created by the cable 
tie fastener, forcing the microscope tube a nd its base in contact, kept it firm 
and steady. In order to focus on the specimen, the children now had to turn the 
microscope gently and simultaneously move it up and down. To reach upon this 
cost effective, simple solution, we had spent quite some time trying out 
alternative ideas, always in search for the better one, dealing with a particular 
problem with an intentional added value in the result. These improvements 
have completed the construction of a simple compound microscope. In fact, we 
made more th an 45 of them, ready to be used for microscope studies 
(click  here to see the construction phases in more detail).   

http://hipstwiki.wikifoundry.com/page/constructing+the+microscope


 
The children were very curious to put their microscopes into action and 
investigate various specimens. In classroom discussions, after some arbitrary 
microscope observations, we agreed that we needed some sort of guidance to 
lead us along the way of microscope  investigations. It was exactly at this point 
that the idea of linking our observations with those of a distinguished scientist 
came into context. Thus, Robert Hooke, in fact the first scientist to conduct 
systematic microscope studies in his  Micrographia , was introduced to the 
children, in order to act as a scientist from the past to assist us with our studies. 
For this to be a successful endeavor, children had to know more about who 
Hooke was, starting from his early age on the Isle of White, till the wri ting 
of Micrographia  and further on. Thus, Hooke had to be placed into a historical 
context, didactically transposed in an adequate manner, familiar and suitable 
for the children of this age. A presentation has been developed for this purpose, 
using many p aintings of  Rita Greer , the history artist, which helped a lot to 
ƒıűžîŃıƜđ̇îűŪđćŹű̇őĦ̇\őőŀđ˾ű̇ŃıĦđ̇˭Źĭđűđ̇ŪîıŊŹıŊħű̇îŭđ̇îƒîıŃîĆŃđ̇ıŊ̇Źĭđ̇ĦőŃŃőƓıŊħ̇
URL: http://com mons.wikimedia.org/wiki/Category:Paintings_by_Rita_Gre
er). 
 

Robert Hooke was often sick as a child and his parents thought that he would 
not survive his childhood, but eventually his health improved as a teenager. His 
parents decided to teach him at home rather than send him to school. He 
developed a natural intelligence and curiosity about the world around him. 
Surrounded by the sea, he seams to have taken an early interest in ships and he 
had constructed a very detailed model toy ship (Burgan, 2008). He would have 
seen tall chalk cliffs on the Isle of White and worn seaside rocks. He had 
probably discovered fossils, remains of ancient plants and small animals 
preserved in the soil and rock of the island. The young Robert also showed his 
îŭŹıűŹıć̇űŀıŃŃű̇Ćƕ̇ćőŪƕıŊħ̇ŪîıŊŹıŊħű̇ĭđ̇űîƓ̇ıŊ̇ĭıű̇ĦîŉıŃƕ˾ű̇ĭőžűđ̇ƓıŹĭ̇ıŉŪŭđűűıƒđ̇
detail. Soon after the death of his father in 1648, Robert, at the age of 13, moved 
to London to begin his education as a scientist in the Westminster School,  one 
of the oldest and best schools in England. As a teenager, he studied Euclidian 
geometry and learned Greek and Latin. He also developed practical skills by 
learning how to use the lathe, a machine used to shape wood or metal. In 1653, 
Hooke left Westmi ŊűŹđŭ̇îŊč̇ŉőƒđč̇Źő̇~ƔĦőŭč̇ÌŊıƒđŭűıŹƕ̇Źő̇űŹžčƕ̇˻ŊîŹžŭîŃ̇
ŪĭıŃőűőŪĭƕ˼˗̇Ɠĭıćĭ̇ıŊćŃžčđč̇ŉîŊƕ̇ĆŭîŊćĭđű̇őĦ̇űćıđŊćđ̇űžćĭ̇îű̇Ūĭƕűıćű˗̇ĆıőŃőħƕ̇
and chemistry. By the time he published  Micrographia , in 1665, he was in his 
thirties, a distinguished member of the Royal Society, a polymath, a very skilful 
scientist and probably the first systematic microscopist.   
 
The children were impressed by the presentation of the life story of a scientist 
such as Hooke and were very curious to see more closely what he had actually 
wr itten and drawn in  Micrographia . They mentioned that it would be 
ıŊŹđŭđűŹıŊħ̇Źő̇ĭîƒđ̇ĭıŉ̇îŃőŊħűıčđ̇îű̇î̇˻Źđîćĭđŭ˼˗̇Źő̇ħžıčđ̇žű̇Źĭŭőžħĭ̇őžŭ̇őƓŊ̇
microscope studies. Hence, for the purposes of this inquiry, seven worksheets 
have been designed, starting from a čđŬžîŹđŃƕ̇ŹŭîŊűŃîŹđč̇Ūıđćđű̇őĦ̇\őőŀđ˾ű̇ŹđƔŹ̇
and drawings, which turned into hands - on classroom investigations and 

http://commons.wikimedia.org/wiki/Category:Paintings_by_Rita_Greer
http://commons.wikimedia.org/wiki/Category:Paintings_by_Rita_Greer


observations with similar specimens (i.e. point of needle, a printed dot, seeds of 
thyme, the ant). These investigations were extended to the study of other 
resembling specimens, which have been discussed in class and the children 
were curious to observe (i.e. the seeds and parts of the petunia plant, other 
insects like the isopods etc.). In the end, they had developed the skills and the 
interes ts to study lots of various different specimens, which were waiting for 
them, just outside the Science Laboratory, at the school garden. Thus, they 
ćőŊćŃžčđč̇Źĭđıŭ̇őĆűđŭƒîŹıőŊű̇ƓıŹĭ̇î̇˻Ħŭđđ̇űŹžčƕ˼̇Źő̇ıŊƒđűŹıħîŹđ ˴űőŉđŹĭıŊħ̀
ŪîŭŹıćžŃîŭŃƕ̀őĦ̀őžŭ̀őƓŊ˵, as they insisted. A brief discussion of all these studies 
follows in the subsequent sections (all seven worksheets are presented  here in 
Greek). 
 
 
7. Activities, pedagogical skills and research evidence  

 
 
7.1. Microscope studies on the point of a needle and a printed dot  

 
Çĭđ̇ĦıŭűŹ̇ŹƓő̇űŹžčƕ̇ƓőŭŀűĭđđŹű̇Ɠđŭđ̇ŃıŊŀđč̇Źő̇Źĭđ̇ĆđħıŊŊıŊħ̇őĦ̇\őőŀđ˾ű̇űŹžčıđű̇
in  Micrographia . The worksheet on the study of the point of the needle  is directly 
linked with page 1 of  Micrographia ˗̇Ɠĭđŭđ̇\őőŀđ̇ćőŉŉđŊŹű̇ŹĭîŹ̇˻Ɠđ̇ƓıŃŃ̇ĆđħıŊ̇
these our Inquiries therefore with the Observations of Bodies of the 
most  simple nature  first, and so gradually proceed to those of a 
more  compounded őŊđ˼̇ ˱đŉŪĭîűıű̇ ıŊ̇ Źĭđ̇ őŭıħıŊîŃ˲˖̇ Çĭıű̇ îŪŪđîŭű̇ Źő̇ Ćđ̇ îŊ̇
interesting scientific, but also didactical proposition, which we adopted with 
the study of the point of the needle and later with the printed dot. Both 
symbolise something extremely small an d rather dimensionless, similar to the 
AžćŃıčıîŊ̇˻ŪőıŊŹ˼̇ıŊ̇ħđőŉđŹŭƕ̇őŭ̇Źĭđ̇˻ŪĭƕűıćîŃ̇ŪőıŊŹ˼̇îććőŭčıŊħ̇Źő̇\őőŀđ˗̇Ɠĭıćĭ̇
might in fact look rather different and huge under the microscope.  
 

 

 

 

Hookeôs drawing of the point of the needle 
Two digital photos of needles the children observed 

under their microscopes 

 
Çĭđ̇ćĭıŃčŭđŊ̇ŭđîč̇ıŊ̇ćŃîűű̇\őőŀđ˾ű̇čđűćŭıŪŹıőŊ̇őĦ the point of the needle , which 
referred to the relevant detailed drawing ( see drawing above). Then, they were 
invited to observe the point of a needle with their microscopes, record their 
own description and make their own drawings. In the beginning, they had some 
difficulties in finding the point of the needle and then focus on it, but rather 

http://hipstwiki.wikifoundry.com/page/study+worksheets


quickly they developed skills and their own techniques, which they shared with 
each other. Each worksheet was kept in a plastic pocket inside a binder folder. 
¿ő˗̇îŹ̇Źĭđ̇đŊč̇őĦ̇ćĭıŃčŭđŊ˾ű̇ŉıćŭőűćőŪđ̇űŹžčıđű˗̇îŃŃ̇őĦ̇Źĭđ̇ƓőŭŀűĭđđŹű̇ŹőħđŹĭđŭ̇
constituted an  observation  notebook (Klentschy, 2008; Martin, 2009).   
 
Hooke noted that the point of the needle looked rather sharp and smooth to the 
naked eye, but under the microscope it  ˴ćőžŃč̀ŊőŹ̀ĭıčđ̀î̀ŉžŃŹıŹžčđ̀őĦ̀ĭőŃđű̀îŊč̀
űćŭîŹćĭđű˵. A child wrote in his description  that the point of a needle  ˴îŃŹĭőžħĭ̀
in reality it is very straight and very sharp, under the microscope it is a bit curved 
and not sharp at all. It has a slight bump, probably from its bad use. At the rest 
part of the needle there are cracks and small buŉŪű˵. Another child noted 
that  ˴Źĭđ̀ŊđđčŃđ̀ĭîű̀îŊ̀đčħđˑ̀Ɠĭıćĭ̀Ńőőŀű̀îű̀ıĦ̀ıŹ̀ıű̀ćžŹˏ̀`Ź̀ıű̀îű̀ıĦ̀ıŹ̀ĭîű̀î̀ŃőŹ̀őĦ̀
damages on it, like long narrow bumps. It has a dark colour and a small cut. 
Anyhow, it is not as flat and sharp as we could imagine. At the ce ntre the needle 
is more flat than at its point. Under the microscope it reminds me more of the 
ŪőıŊŹ̀őĦ̀î̀ŪđŊćıŃ˵. Although the photos of fig. 9 are not very clear, because of the 
inappropriate contact of the digital camera lens on the eye piece part of th e 
microscope, it appears that the children could observe the point of the needle 
ıŊ̇î̇űıŉıŃîŭ̇ŉîħŊıĦıćîŹıőŊ̇Źő̇ŹĭîŹ̇őĦ̇\őőŀđ˾ű˖̇6žŹ˗̇Źĭđƕ̇ŭđŪőŭŹđč̇î̇ħŭđîŹđŭ̇ƒîŭıđŹƕ̇
őĦ̇ćîűđű˗̇űıŊćđ̇Źĭđƕ̇đƒđŊ̇ĦőžŊč̇î̇ćőžŪŃđ̇őĦ̇˻ıŉŪđŭĦđćŹ˼˗̇ŭîŹĭđŭ̇ćžŭƒđč˗̇ŊđđčŃđ̇
points in ea ch class.  
 
Observing  the printed dot , or ˴î̀ŉîŭŀ̀őĦ̀ĦžŃŃ̀űŹőŪ̀őŭ̀Ūđŭıőč˵, Hooke mentioned 
that it had various irregularities and in fact it reminded him  ˴î̀ħŭđîŹ̀űŪŃîŹćĭ̀
˦űŪŃîűĭ˧̀őĦ̀qőŊčőŊ̀čıŭŹ˵. One of the children wrote that  ˴Źĭđ̀čőŹű̀îŪŪđîŭ̀ŹőŹîŃŃƕ̀
dif ferent under the microscope than with the naked eye. This one has a gray - black 
colour and it looks like a hairy fur ball or like a splash. It has a strange and uneven 
shape, which looks like the surface of the sun. At some points it appears that small 
sticŀƕ̀ŪőıŊŹű̀îŭđ̀đčħıŊħ̀őžŹ̀őĦ̀Źĭđ̀čőŹ˵ˏ Another child compares a printed dot 
with a handwritten one and claims that the first  ˴ĭîű̀î̀ŃőŹ̀őĦ̀˴Ūđîŀű˵̀îŊč̀ıŹ̀
îŪŪđîŭű̀Ńıŀđ̀î̀Ćıħ̀ĆŃîćŀ̀ĭőŃđ˵, whereas the latter  ˴Ńőőŀű̀Ńıŀđ̀î̀Ćıħ̀ćŃőžč̀őĦ̀
űŉőŀđ˵ and also ˴űőŉđ̀ćžŭŃƕ̀Ūıđćđű̀őĦ̀ĭîıŭ̀îŭđ̀Ħőŭŉđčˑ̀îŃŃ̀îŭőžŊč̀Źĭđ̀čőŹ˵.  
 

 

 

A digital photo of a printed dot 

under the microscope 
A childôs drawing of a printed dot 

 



7.2. Microscope studies on the seeds of thyme and petunias   
 

Moving on with the microscope studies, we examined  the seeds of thyme as 
Hooke had also described in  Micrographia . He noted that the seeds had a 
variety of shapes, whereas  ˴đîćĭ̀őĦ̀Źĭđŉ̀đƔîćŹŃƕ̀ŭđűđŉĆŃđč̀î̀qđŉŉőŊ̀őŭ̀~ŭîŊħđ̀
čŭıđč˗̀îŊč̀Źĭıű̀ĆőŹĭ̀ıŊ̀űĭîŪđ̀îŊč̀ćőŃőžŭ˵ and they were different from comm on 
seeds like beans and peas. The children used the needle, they had examined 
earlier, as a tool to put the small thyme seeds in place under the objective lens 
of the microscope and again they had to deal with some problems regarding the 
focus and the ligh ting of the specimens under inspection. Soon these were 
resolved with persistence and patience; virtues which children started to 
develop, improving their technical and methodological skills. One child wrote 
that some of the seeds of thyme  ˴ĭîƒđ̀ĆžŉŪű̀îŊč̀others have peaks and they 
Ńőőŀ̀Ńıŀđ̀ŃđŉőŊűˑ̀őŭîŊħđűˑ̀őŃıƒđű̀îŊč̀űőŉđ̀Ńőőŀ̀Ńıŀđ̀˴ćĭőćő̀ŪőŪ˵̀ćđŭđîŃűˏ̀wőűŹ̀őĦ̀
Źĭđŉ̀ĭîƒđ̀űőŉđ̀űŉîŃŃ̀˴ĆžŉŪű˵̀ŹĭîŊ̀őŹĭđŭű̀Ɠĭıćĭ̀ĭîƒđ̀˴űćŭîŹćĭđű˵ˏ̀wőűŹ̀ƓıŹĭ̀Źĭđ̀
scratches look like nuts, whereas those with bumps look like the ski n of a rotten 
őŭîŊħđ̀îŊč̀Źĭđıŭ̀ćőŃőžŭű̀îŭđ̀ĆŃîćŀ̀ĆŭőƓŊ̀őŭ̀ĆŭőƓŊ̀ƓıŹĭ̀ĆŃîćŀ˵. Another child 
noted down in her worksheet that the seeds of thyme reminded her of lemons 
or oranges and  ˴Źĭđƕ̀îŭđ̀îŃŃ̀ıŊ̀î̀čıĦĦđŭđŊŹ̀ŪőűıŹıőŊˏ̀Çĭđŭđ̀ıű̀î̀ħŭđîŹ̀ƒîŭıđŹƕ̀ıŊ̀Źĭđ̀
volume and shape of the seeds. The seeds under the microscope have a black or a 
brown colour. The seeds are nosey or common like lemons. Every time we observe 
things they are not as we see them. The seeds look bigger and different than we see 
them with the nak ed eye. Thus, we should never say we see something unless we 
őĆűđŭƒđ̀ıŹ̀ƓıŹĭ̀őŹĭđŭ̀ŉđŹĭőčű̀Ńıŀđ̀Źĭđ̀ŉıćŭőűćőŪđ̀đŹćˏ˵ The latter statement 
appears to be an interesting epistemological note.   
 

 

 

A digital photo of seeds of thyme under 

the microscope 

A childôs drawing of seeds of thyme. 

Notice the shadows she has observed and 

drawn, created by the small reading 

spotlight lamp, which illuminated the seeds 

from an angle. 

 
When the children were preparing their seed plants to be raised in the 
greenhouse of the organic school garden, they were impressed about the small 



size of some seeds. The smallest seeds they had planted were  the petunia seeds . 
Hence, they were very interested to observe them under the microscope and 
this is exactly what happ ened as an extended investigation, following the one 
on the seeds of thyme. A child commented that  ˴Źĭđ̀ćőŃőžŭ̀őĦ̀Źĭđ̀ŪđŹžŊıî̀űđđčű̀
is dark brown. Their shape is round and they have holes and bumps. They look like 
small insects. In front they have somethin g like a piece of string hanging out, 
Ɠĭđŭđîű̀Źĭđ̀Ćîćŀ̀űıčđ̀ıű̀î̀ĆıŹ̀ŭőžŊč˵. Another child wrote that the petunia 
seeds ˴îŭđ̀ƒđŭƕ̀űŉîŃŃ̀îŊč̀čıĦĦđŭđŊŹ̀Źő̀Źĭőűđ̀őĦ̀Źĭƕŉđˑ̀ĆžŹ̀žŊčđŭ̀Źĭđ̀ŉıćŭőűćőŪđ̀
they look rather big. They remind me of raisins, rotten fruits, cereals, small olives 
etc. Çĭđƕ̀Ńőőŀ̀Ńıŀđ̀űŉîŃŃ̀ĆžŉŪƕ̀ŉîŭĆŃđű̀ƓıŹĭ̀ĆŭőƓŊ̀ćőŃőžŭ˵.  
 

 

 

A digital photo of seeds of petunia A childôs drawing of the petunia seeds 

 
The children went on to observe  parts of the petunia plants  they brought out 
of the greenhouse at the time of the microscope studies. One child inspecting 
a petunia leaf recorded that it was very strange, since  ˴ŪđŹžŊıîű̀îŭđ̀ĆđîžŹıĦžŃ̀
plants, but you never know what they are hiding. Their leaves have very small 
white hair on their surface and they glitter as they stick out of the leaf, but they 
îŃűő̀Ńőőŀ̀î̀ĆıŹ̀ŹŭîŊűŪîŭđŊŹ˵. Another child noted that  ˴Źĭđ̀ŭőőŹű̀őĦ̀ŪđŹžŊıîű̀Ńőőŀ̀
like hands with fingers sticking out, with some soil on them and short hair. The 
ŭőőŹű̀îŭđ̀ƒđŭƕ̀űŉîŃŃ̀îŊč̀ŹĭıŊˑ̀ĆžŹ̀`̀ćîŊ̀űđđ̀Źĭđŉ̀ćŃđîŭŃƕˏ˵  
 

 

 



A digital photo of petunia roots with soil 
A digital photo of the tip of a ñhairyò 

petunia leaf 

7.3. Microscope studies on insects like ants and isopods  

 
The next study was  an investigation on insects, an  ˴ıŊűđćŹıħîŹıőŊ˵ in a creative 
term (Blobaum, 2005). Hooke had conducted several studies of insects 
in  Micrographia , but one of his most descriptive and at the same time more 
familiar to primary school children is the one on the ant. He mentions that he 
had a hard time trying to keep the ant steady under the microscope for 
observation. Having selected some ants he ˴ŉîčđ̀ćĭőıćđ̀őĦ̀Źĭđ̀ŹîŃŃđűŹ̀ħŭőƓŊ̀
among them, and separating it from the rest, gave it a Gill of Brandy, or Spirit of 
Wine, which after a while knocked him down dead drunk, so that he became 
moveless, though at first putting in he struggled for a p retty while very much, till 
îŹ̀ŃîűŹˑ̀ćđŭŹîıŊ̀ĆžĆĆŃđű̀ıűűžıŊħ̀őžŹ̀őĦ̀ıŹű̀ŉőžŹĭˑ̀ıŹ̀ćđîűđč̀Źő̀ŉőƒđ˵. Then he was 
able to take the ant under the microscope and study it, although after an hour 
or so ˴žŪőŊ̀î̀űžččđŊˑ̀îű̀ıĦ̀ıŹ̀ĭîč̀ĆđđŊ̀îƓîŀđŊ̀őžŹ̀őĦ̀î̀čŭžŊŀđŊ̀űŃeep, it suddenly 
ŭđƒıƒđč̀îŊč̀ŭîŊ̀îƓîƕ˵. He records that this could happen a few more times, so 
he could inspect the insect without killing it.   
 
The children found this whole process rather strange at first, but fascinating 
later on, since they had to deal  with the exactly same problem in their study of 
Źĭđ̇îŊŹ˖̇¿ő˗̇Źĭđƕ̇ƓđŊŹ̇őžŹ̇ıŊ̇Źĭđ̇űćĭőőŃ̇ħîŭčđŊ̇˻ĭžŊŹıŊħ̇Ħőŭ̇îŊŹű˼̇Źő̇Ćđ̇ŀđŪŹ̇ıŊ̇
small plastic pots filled with alcohol lotion. They observed that the ants were 
˻žŊćőŊűćıőžű˼̇îĦŹđŭ̇ʻʺ̇ŉıŊžŹđű̇ıŊ̇Źĭđ̇îŃćőĭőŃ̇lotion, ready to be put under the 
microscope for inspection. All of a sudden, most of them revived and started 
moving after 20 to 30 minutes or so. In this way most of the children managed 
to observe the ants in a steady position, but also in motion and th ey were very 
thrilled to be able to do so.   
 

 

 

A digital photo of an ant held down with a 

tooth stick (left) 

A drawing of an ant by a child, with 

letters in various parts of its body 

for text descriptions 



 
One child mentions that  ˴Źĭđ̀îŊŹ̀Ɠîű̀ƒđŭƕ̀difficult for me to draw, since it did 
not easily stay in its position. When I took the ant out of the alcohol lotion it was 
asleep and I could observe it for a while and I started drawing it, but after 15 
minutes it woke up and started moving again. The s hape of its head is triangular 
and its eyes are sticking out. It has a big mouth with bumpy sawing teeth and it 
also has two long horns in front. The biggest part of its body was its belly, which 
is connected to its legs with some sort of small waist. Over  all, it was a very strange 
ıŊűđćŹ̀žŊčđŭ̀Źĭđ̀ŉıćŭőűćőŪđ̀îŊč̀ıŹ̀űžŭŪŭıűđč̀ŉđ̀ƓĭđŊ̀`̀űîƓ̀ıŹ̀űő̀Ćıħ̀Ħőŭ̀ĦıŭűŹ̀Źıŉđ˵ˏ
  
 
The children decided to look at another very common insect of the school 
garden, which was  the  isopod (Armadillidium nasatum ). They knew that they 
could find them in dark and wet places, under rocks or grass. So, now they went 
Ħőŭ̇˻ıűőŪőčű̇ĭžŊŹıŊħ˼̇ıŊ̇Źĭđ̇ħîŭčđŊ̇îŊč̇Źĭđƕ̇îŃűő̇ćőŃŃđćŹđč̇Źĭđŉ̇ıŊ̇űŉîŃŃ̇ŪŃîűŹıć̇
pots filled with alcohol lotion. Similarly to the ants, the isopods were fell 
˻žŊćőŊűćıőžű˼̇Ħőŭ̇î̇ƓĭıŃđ˗̇ĆžŹ̇ŹĭđŊ̇îħîıŊ̇Źĭđƕ̇ŭđƒıƒđč̇îĦŹđŭ̇ʻʿ̇ŉıŊžŹđű̇őŭ̇űő˖̇
The children observed the isopods in whole, but also some of their parts like 
their legs, heads etc.   
 

 

 

The legs of the isopods under study 

 
A child, describing the isopod, comments that  ˴ıŹ̀ıű̀Ńıŀđ̀îŊ̀ıŊűđćŹ̀ƓıŹĭ̀î̀űžıŹ̀őĦ̀
armour all over. Its body also reminds me of a stair, challenging me to climb up 
the steps. Its front part has two horns, which have something like joints. There is 
also something like a mouth in f ront and a sort of tail at the rear part of its body; 
î̀űŹŭîŊħđ̀ıŊűđćŹ̀ıŊčđđčˏ˵  
 



 

 

Drawings of an isopod & its legs 

 
 
 
7.4. A free microscope study 

 
By this time, the children had performed several investigations and they had 
developed interests in various organisms, plants and insects, they wanted to 
examine more carefully. Hence, they went back to the school garden to collect 
their specimens and exam ine them under the microscope. They brought back 
different kinds of leaves and flowers, but also all kinds of insects from bees to 
spiders etc. They observed them thoroughly and they created their own final 
worksheet.  
 
One child, for example, collected and  observed  a raspberry  and was impressed 
by its  ˴ĆŭıħĭŹ̀ŭđč̀ćőŃőžŭˑ̀Ɠĭıćĭ̀Ńőőŀű̀Ńıŀđ̀î̀űŉîŃŃ̀ŭđč̀ĆîŃŃ̀ƓıŹĭ̀űőŉđ̀űőŭŹ̀őĦ̀ŹıŊŊƕ̀
yellow horns hanging out of it. Observing them more carefully I found out that 
they look like yellow hair magnified by the microsco Ūđ˵ˏ  
 



 

 

Photo and drawing of a raspberry with ñsome 

sort of tinny horns hanging out of itò. 

 
 
8. Obstacles and reflections to teaching and learning with microscope studies  

 
It appears that the children have been mentally and emotionally involved in 
their microscope studies and they have been led with interest into their 
investigations and observations. The microscope studies, as approached 
through the texts and drawings of Hooke, appear to enroll elements of 
intentionality with an increas ed interest for the outcome and the recorded 
observations. During the process of recording the observations and/or 
descriptions, it was noticed that they came about smoothly, whereas the 
framework of the activity seemed to have facilitated and enhanced the  text 
production and drawings.   
 
The descriptions produced seem to have an initial influence from those of 
Hooke, whereas they are simultaneously developed and enriched within a 
concurrent field of language and communication. The drawings, either simple 
or  more complex and more descriptive, appear to be created by children with 
interest and commitment, because they claim that they want to work in a 
˻űćıđŊŹıĦıć˼̇Ɠîƕ̇îű̇\őőŀđ̇ĭîű̇čőŊđ˖̇AƒđŊ̇ıĦ̇űőŉđ̇ćĭıŃčŭđŊ̇ćőŉŪŃîıŊ̇ŹĭîŹ̇Źĭđƕ̇
ćîŊŊőŹ̇ ŉîŀđ̇ ˻Ŋıćđ̇ čŭîƓıŊħű˼˗̇ Źĭđƕ ħđŹ̇ ıŊŹő̇ Źĭđ̇ đŊčđîƒőžŭ̇ őĦ̇ ˻čŭîƓıŊħ̇
űőŉđŹĭıŊħ˼̇îŊč̇îŹŹđŉŪŹ̇Źő̇ćőŉŉđŊŹ̇őŊ̇ıŹ̇ƒđŭĆîŃŃƕ˖  
 
It appears that the whole framework of these microscope studies has elements 
of authenticity and the children get into the process of  ˴čőıŊħ̀ űćıđŊćđ̀
ŹĭđŉűđŃƒđű˵. The character and nature of science is being demystified as it 
becomes an everyday activity dealing with an instrument, the microscope, 
constructed by children themselves with simple and common materials. Yet, it 
îŪŪđîŭű̇Źő̇ıŊŹŭőčžćđ̇Źĭđŉ̇˻ŊîŹžŭîŃŃƕ˼̇Źő̇î̇ĦŭîŉđƓork of scientific study and 
investigation.  



 
 
9. Further user profesional develpment  

¶ Micrographia  full text and high quality drawings in  Project Gutenberg  
¶ A site  on Robert Hooke  
¶ Robert Hooke in  wikipedia  
¶ The Inspirational Father of Modern Science in England?  ... Robert Hooke  
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The following video shows aspects of chlidren's microscope studies 
investigating the "ant" and the "isopod". As mentioned above, the children 
used alcohol lotion to "make them unconscious". But, after a while they "woke 
up and moved", the way you can watch  them in the video ...  
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children's texts & drawings  

In the pages that follow there is an indicative list of children's texts and 
drawings extracted from their notebooks. The documents have been scanned 
and are presented in their original form. The text is also translated into 
english, for better communicati on, providing an  insight to  data analysis and 
findings.  
 

 
 

 

 

 

 

 

 

 

 

 

 



on petunia seeds & plants  

Indicative pieces of text and drawings from children's notebooks "on petunia 
seeds and plants" are presented below. The text is also translated in english.  
 

 
 

The colour of the petunia seeds is dark brown. Their shape is round and the 
have holes and bumps . They look like small insects. In front they have 
something like a piece of string hanging out, whereas the back side is a bit 
round.  

 
 

 

The petunia seeds are very small. In the microscope though, they appear a 
lot bigger. They appear like raisins, rotte n fruit, cerials, olives etc. They 



appear like very small marbles with brown colour. They look alike the thyme 
seeds in their surface, but not in their size.  

 

 

Their leaves are very strange. The petunias are beautiful plants, but you 
never know what they are hiding. They have vey small white hair on their 
surface [the leaves]. They look very different at the microscope.Their 
branch is also very strange, with a lot of hair. These hair look as if they are 
shiny and so they are picked out of the plant, becaus e they are a bit 
"transparent".  

 
 

 
The colour of petunia is dark brown. Its shape is round nad it has some 
bumps. They look like lady bugs. In front they have a stem and the back is 
somehow round.  



 
 
 

 
The petunia seeds under the microscope remind me of big nuts that have 
something like dots all over. The nuts, that is the petunia seeds, have black 
and/or dark brown colour. All seeds appear to me to be the same, only a few 
are a bit bigger. The front par t is a bit curved, whereas the back is a bit peaky. 
Always, all things impress me the way they look.   
 
 
 

 
The petunia roots appear to me like hands with some soil and they have hair. 
The roots have a butterfly on top, which is dead. This is what appears t o me. 
It is a bit brown towards yellow. The roots are very thin, that's why they 
appear very clear.   
 
 



 
The petunia seeds are different from those of thyme. They have a lot of bumps 
and they are smaller.   
 
 

 
 
The root of a plant looks thin and weak, wher eas when we put it under the 
microscope it looks big and strong like the root of a tree!  
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on sand, salt & sugar  

Indicative pieces of text and drawings from children's notebooks "on the 
study of sand, salt & sugar" are presented below. The text is also translated 
in english.  
 

 
 

At the drawing aside we observe some crystals of blue  sand, which under 
the microscope look like blue caramels  with some sugar on top. At point A 
we see something that  looks like a square and it has a more bright colour 
(nearly  white) from the rest.  
 
 

 
 



At the drawing aside we observe some very small and brown grains of sugar. 
Their shape appears square, but in some grains of sugar it is triangular. At 
the inner part of the sugar there are some very smalll bumps. Their whole 
shape looks like a diamond of a light brown colour.  
 
 

 
The grains of salt at the microscope look like rocks or like mountains with 
peaks. The microscope also shows things in another way, more impressive.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



on seeds of thyme  

Indicative pieces of text and drawings from children's notebooks "on seeds 
of thyme" are presented below. The text is also translated in english.  
 

 
 
We observe that the A seed is a round one, whereas the B seed is somehow 
long, but the   ̡seed is half and miserable.  
 
 

 
 
The thyme seeds look nearly the same under the  microscope and the naked 
eye. Some have bumps and  others have peaks and they look like lemons, 
oranges,  őŃıƒđű̇îŊč̇űőŉđ̇Ńőőŀ̇Ńıŀđ̇˻ćĭőćő ćőŪ˼̇ćđŭđîŃű˖̇wőűŹ̇őĦ them have 
űőŉđ̇űŉîŃŃ̇˻ĆžŉŪű˼̇ŹĭîŊ̇őŹĭđŭű̇Ɠĭő̇ĭîƒđ ˻űćŭîŹćĭđű˼˖̇wőűŹ̇ƓıŹĭ̇Źĭđ̇



scratches look like nuts,  whereas those with bumps look like the skin of a 
rotten  orange and their colour is black brown or brown with  black.  
 
 
 

 
 
The seeds of thyme remind me of lemons or oranges.  They are all in 
different position. There is a great  variety in the volume and shape of the 
seeds. The seeds under the microscope have a black or a brown colour. 
The seeds are nosey or common like lemons. Every ti me we observe things 
they are not as we see them. The seeds  look bigger and different than we see 
them with the  naked eye. Thus, on our earth we should never say we see 
something  unless we observe it with other methods (like the  microscope, 
lenses etc.).  
 
 
 

 
The leaf of thyme is black from the one side, very black as if it stinks and 



from the other side it is purple. My leaf has some dirt on it that has been 
retained or some sort of a rubbish. It is a bit awful, but to my eye it looks 
normal. The microscope shows every time the true aspect of an object, 
either alive or not.  
 
 
 
 
 

 
The seeds of thyme are a bit dark brown, some are big and some are a little 
smaller. They are round and they are almost all the same. They look like golf 
balls, lemons, chocolate cereals, because they have something like small 
holes.  
 

 
Branch of thyme   
Observation  
The branch of thyme is brown towards yellow. It is thin and it has white, small 
hair and it looks like a rubber band.  



on the point of a needle  

Indicative pieces of text and drawings from children's notebooks "on the 
point of a needle" are presented below. The text is also translated in english.  
 
 

 
Here we see the point a needle, which although in reality  it is very straight 
and very sharp, under  the microscope  it is a bit curved and not sharp at all. 
At point A it has a slight bump, probably from its bad  use as well as in point 
B . At the rest part of the needle  there are cracks and small bumps.  
 
 
 



 
 
The needle has an edge, which looks as if it is cut. It is  as if it has a lot of 
damages on it like long narrow bumps.  It has a black colour and a small cut. 
Anyhow it is not as flat and sharp as we could imagine.  At the centre the 
needle is more flat that  at its point.  Under the microscope it appears more 
black than what we  see with the eye. It reminds me more of the point of 
a pencil.  
 
 

 
The point  
The point of the needle is not sharp, whereas at its top part there appears a 
bump and there are a lot of sc ratches all around.  
The head  
We observe that the head of the needle has a very strange shape and it is full 
of scratches.  



 
 

 
The point of the needle does not look at all as we see it with the human eye. 
At its edge it is very broad and very fat, not thin as it looks to us. With the 
microscope all things appear different, as the point of the needle does. Here, 
that is, through the microscope, it is not at all spiked, whereas when we 
touch it can spike us through.  
 
 
 
 

 
The point of the needle we all know that it can spike us through. At the 
microscope it appears to be like a steep  cliff  and it looks like a slant 
mountain or a volcano. It has a lot of scratches and it some attritions. I has 
something black which is something like dirt. We also see it c oming out 
from the right, whereas we have put it from the left  
 
 
 
 
 



on the study of a dot  

Indicative pieces of text and drawings from children's notebooks "on the 
study of a dot" are presented below. The text is also translated in english.  
 

 
The dots appear totally different under the microscope than with the naked 
eye. It has a gray - black colour and it looks  like a hairy fur ball or with a 
splash. It has a strange and uneven shape which looks like the surface of the 
sun. At some  points it app ears that small sticky points are edging out of the 
dot.  



The shape of the dot, as Hooke had said, is not as we  see it on paper. We see 
that it is like a hairy sphere  (ball) with some bumps and some scratches. For 
example,  at the point AB we see a bump, whe reas in point AA we  see a 
scratch with a concaved shape. Moreover at point  ɫɥ we see, as in all of the 
dot, that some curly pieces  of hair are formed, all around the dot. In the end 
we observe that although a very small dot how many  imperfections it has or 
that its shape is totally different  under the microscope.  
 
 

 
 
A dot of mine  
Now we observe a dot drawn with a blue pen by myself  under the 
microscope and from what we see it has a  difference from the printed ones. 
For example, we  observe that although with the naked eye it appears a  total 
one we see that in the middle it is white because it  has not been painted 
(point B).  
 
 



 
 
We see a small dot like Hooke. But, the dot looks like a sphpere used and 
rusty. Moreover, at point A it is a bit more lightcloured. At point B it has a 
small bump. Also at point  ̡it is a bit picky.  
The bigger dot is very round and big, because it covers all the microscope. A 
medium -sized dot is normal in magnitude and a little round and it has ups 
and downs. But it looks all right.  
 
 

 

 

 

 

 

 

 

 

 

 

 

 



on the study of cloth  

Indicative pieces of text and drawings from children's notebooks "on the 
study of cloth" are presented below. The text is also translated in english.  
 

 
The cloth looks like small cactus or small bamboos. They  have a very 
peculiar, messed up and complex sh ape. It  does not have many empty spaces 
in between. These small  threads appear to be cut off. The shape does not 
change under the microscope. It looks as if it has a lot of spikes  and as if it 
has been tied many times. The pieces of the  cloth appear to hav e been 
formed by many small squares.  



In the aside drawing we observe that although in reality it is a whole piece 
of cloth, we see that through the microscope there are big gaps in betwwen 
the treads. We can say that it looks like the straw -mat of an old w ooden 
chair or a straw -woven basket.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



constructing the microscope  

A sequence of transparencies is presented below, depicting the phases of 
construction of the microscope under study. Initially, the microscope was 
constructed with two lenses, an objective and an eye piece.  

 

 
 



 
 

 
 


