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HISTORY AND PHILOSOPHY IN SCIENCE TEACHING

Minutes from the National Meeting Poland, 2010

According to the National Work Plan we have orgadithe Third HIPST National
Meeting on 19th. June 2009 in Torun. This Meetiag heen attended by 32 participants from
the Local Kujawsko-Pomorski Region, but also froiffiedent parts of Poland as Zachodnio-
Pomorski, Wielkopolski and Mazurian districts.

The schedule of this meeting was as follows:

Schedule of the 11l National HIPST Seminar Meeting
19" June 2010, Torun, PL

10:00 — 10:30 - Registration, coffee, tea

10:30 — 11:30 - Lecture of Professor Andrzej Bie{institute of Physics, NCU):

As in the Middle Ages argues the funelatal laws of optics? Demonstrations.

3. 11:30 -12:30 - Lecture of Dr. Michat Targowski ¢btty of History NCU)Nicolaus
Copernicus Thorunensis New, special, dedicatedadNicolaus Copernicus Website:
(http://copernicus.torun.pl

4. 12.30-13.10 — Lecture of Dr. Jozefina Turto (Ingst of Physics, NCUIntroduction to

the lessons based on the Case studies of TorunTHPR8ject

13:15-14.15 - Lunch

14:15 - 16:30 Presentations of “Case studies”:

a) Justyna ChojnackaWitelo's studies on rectilinear propagation of ligh

b) - Magdalena Czen#iska, ,The contribution of Nicolaus Copernicus observaditm

the reform of calendar
- Dr Ewa Strugata, advisor of teacherasftonomical table of M. Copernicus
- prrformed by students from VI Higher secondaryosthin Pozna,
- Karol Czarnecki, student -a&tronomical table of M. Copernicus performed
by his colleagues from Higher secondatyool in Swinoujscie.

c) Marek Szablewski, Janusz Kosicki, Dawid Basakelgscope at school, that is as to

be Galileo..”

d) Janusz Kosicki, The glasses as a simple optical instruments or fndrat it started.”.

e) Magdalena SadowskaQptical microscopes since the first to the conterapooné

16:30 — 16.45 — Coffee, tea

16:45 — 17:30 — Discussion in groupReflection corner”)

17:30 — 18:00 — Summary and Conclusions

O 19:00 — Seminar Dinner
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After introduction by Dr. Jézefina Turto, the Mearbof the History of Science
Commission of the Polish Academy of ScienceBrefessor Andrzej Bielski has given
interesting Lecture onHow in the Middle Ages argued the fundamental laiv®ptics?
Demonstrations.This Lecture was supported by on-line demonstratiaith the use of
replicas of Witelo’s instruments devoted to thedsts of rectilinear propagation of light,
reflection of light and to drawing of the conicairees.

However, in conjunction with often emerging questif the authenticity of Witelo
basic discoveries made in the thirteenth centugfegsor had decided to say something more
about Witelo himself and to cite several argumefas this, that work of Witelo
"Perspective" was not plagiarism.

Witelo writes about himself - Thuringorum et Paboum filius (son of Thuringia and
Poland). His father was a colonial of Thuringia {ima Slav?) and his mother — Silesian
women. He was born around 1237, and died aftet.128
Works, that have survived to our times:

— A letter written in Viterbo (Italy) to the parigiriest Lous in Silesian LwowekDe
causa primaria poenitentiae in huminibus et daure demonun{The primary cause of
human grief and the nature of demons).

—Perspective

Works, which have been lost:

- De ordine entium (On the order of entities)



- De elementis conclusion{$he main findings)

- Philosophia naturalis (Natural Philosophy)

- Sciencia motuum coelestiyirearning about the movements of celestial bodies)

- Naturales unimae passionddlatural phenomena of the soul)

- De partis Univers(The parts of the Universe) - this is a lettert$eririends in Silesia.
About missing treaties we learn from the mentionke De causa.. andPerspective
Some details orPerspective

Work, which brought fame to Witelo RerspectivePerspectivavas written probably
between 1269 - 1273rd It provides the full exposibf the medieval optics. Its importance
is best demonstrated by the fact, that the 23 s@ipis were preserved. The oldest of the
end of the thirteenth century. Moreover, two @i appeared in print:

— the first in 1535 in Nuremberg, prepared by Jn$tatter and P. Apian,
—second in 1572 in Basel, prepared by F. Risnereddleased in 1972 in a seriesTie
Source of Sciencds/ Johnson Reprint Corporation, New York - London.

On the publicatiofPerspectivby Risner we have to stay longer. Risner wanted to
give a full body of knowledge of optics and, theref in one volume posted three hearing of
Arab scholar Ibn al - - Haytham from the ninth eewt(in the Latin world known as
Alhazen) and Witel®erspectiveand the whole work titled::

Opticae thesaurus, Alhazeni Arabis libri septermaprimum editi, eiusdem liber De
crepusculis et Nubium ascensionibus item Vitell@hisringipoloni libri X. Omnes instaurati,
figuris illustrati et aucti, adiectis etiam in Alaanum commentariis a Federico Risnero
(Treasury of optical knowledge. Arab Alhazen seleaks, now first published, and his work
"At dusk” and "The rising clouds." Also ten boaKsTuringo — Pole — Witelo. All books
were newly developed, illustrated with drawings afsb be expanded with additional
comments by Frideric Risner to Alhazen).

As is clear from the title, Risner decided to dilve treasury of knowledge of optics
(Opticae thesaurysin the first place he placed the work of Alhazenl also added two other
treatises by the same author, and then only waBdrspectiveof Witelo.

Risner preparin@pticae thesaurumade interference with the texts of the two
authors, namely:

- In the text of Alhazen - added references toelijt

- In the text of Witelo - added references to amcAhazen and ancient authors
(eg, Euclid).

- harmonize the drawings, giving them the sixteem®ntury provenance (eg, posted in
the both works the sixteenth - century drawihthe eye).

ReviewingOpticea thesaurug/e can easily get the impression, that the work
of Witelo is plagiarism of Alhazen work, and so soamitics of Witelo think. Meanwhile,
none of them proved that treaties of Alchazercarapletely original. Alhazen also benefited
from the achievements of predecessors. Referetteehied by Risner mean, that the relevant
assertions are addressed the same issues. Thisataesan, however, that Witelo not
rewrited certain parts of the evidence from Alhaaeshould be noted, that Risner in the
Foreword tahe Perspectiverrites about the most interferences made by hieadd note,
that the treaties of Alhazen occupy 288 pagesxbf beitthe Perspectivef Witelo - 474
pages!

We would like to add, that in the Middle Ages th&ras no obligation, and even the
habit of quoting sources atitere was no concept of plagiarism!St. Bonaventure in the
introduction to Commentary dhe Sentencedistinguishes four ways to write works:

"One - he says - rewrites the work of others, ma@hnot adding or changing to it, and this is
known as an actor (actor) or scrifseriptor). The second prescribed texts of others and adds
something to them, but what is added, it is beedfrom others - this is called a compiler



(compiler).The third. in the work will be mixed others and kexts, but alien in it prevails.
His own investigation is only the addition of someelse's idea, to bestow him as a
commentatofcomentato). Finally, the fourth writes his own texts argkuhe others’
ideas, but his own prevails, and the text of ctlaee only an addition to prove his own
thoughts, and only the latter deserves the nantteecdiuthor guthor)”

Witelo should be classified to a group of commtars and in fact his work is
somethingin between a third and a fourth the algweap. According to this classification,
Wielo has not committed plagiarism!

Risner, despite his interference with the texttheftwo authors, very highly valued
Witelo, as in the preface tbe Perspectivavrites:

"He put katoptrylk and mesoptyk in his own system, the most natural on the bafsilseir
types and sorts and tidied up the whole discighne manner worthy of admiration. What
more? If it were accept as the creator and authtireoscientific discipline the Person, who
gave optics form and spirit, Witelo should be relga as the author of the science optics”

The role ofPerspectivan the development of optics had to be enormosigpaannes
Kepler title of his treaty with the optics, issuadl604 (and therefore more than 300 years
after writingPerspectivgstarts with the words:

“Ad Vitellionem Paralipomena ... "ie additives Mie..

Later onDr. Michat Targowski is an editor-in chief of recently created in Tiorthe
special website: hftp://copernicus.torun.pl.

This website is available from February 19, 20X0in@ at: copernicus.torun.pl. The project
was implemented jointly by the Nicholas Copernitingversity in Torun and the
Municipality of the City of Torun, in cooperationitv the Institute of History of Science,
Polish Academy of Sciences.

NICOLAUS COPERNICUS THORUNENSV8Dbsite is a place for the presentation of
Copernicus's legacy in the form of digitized mamipss ARCHIVEleft by the astronomer,
developed also in Latin transcription and translatPosted on the Digital Library portal
allows reading of ancient and contemporary pubbcaton the life of Copernicus, its
activities and importance. There is B®©GRAPHYof astronomer. He cultivated the fields
of SCIENCE and DISCOVERaNd his reception in the modern world was desdrity
specifically requested for the text of Portalllvk@own contemporary scholars.

The partCOPERNICAN REVOLUTIONNcludes a richly illustrated texts devoted te th
importance of the Copernican theory for the subsetjdevelopment of civilization. The
reader can see the reception of the Copernicamtirethe modern world and its importance
for the development of science, especially astrgnand cosmology, and the humanities. It
presents cosmological concepts developed afteei@oqus and the history of world and
Polish astronomy since Copernicus to the twentetitury.

Rich GALLERYcontains a collection of diverse images of Comersiand a collection of
works of art, photos, videos and animation on kispn or depicting places associated with
the activities and objects bearing the astronowdyt or in the past.

During the above Meeting our HIPST group was astotaborate with this WWW page
editors. In the nearest future there will be alsEnglish version of this website established.

In the next step of the Meeting there was a tdlkDo. Jozefina Turlo on:
Introduction to the lessons based on the Caseesuafi Torun HIPST Project
At the beginning, she tried to answer the questigvhy, especially in our global world we
have to look for more effective methods of scietea&ching (including HIPST)?” As the
factors influencing effectiveness of education sfudted among others: fiscal and other



resources, teachers quality, teachers competensiedents background (including their

Science and Technological Literacy — STL), curuenland instructional quality.

Later on, Dr.J. Turto has given arguments on “wlorking within HIPST project we
selected optics?” There are as follows:

1. Collaborating with Professor Riess Group: ,Higheth&ol Didactics and History of
physics” at the University of Oldenburg we reconsted already some historical
experiments (also from optics) and Regional Musennrlorun have collection of
historical glasses.

2. We have access to the unique in Europe originaémads of great scientists as Witelo
(Xllic.) and Copernicus (XV c.).

3. We are collaborating with astronomers within Faculf Physics and Astronomy and
with specialists of the bigest in Poland AstronaahiCenter, using optical instruments for
observations.

4. Collaborating with teachers we identified the optissues in Polish Core Curricula,
where philosophy of HIPST should be implemen{ede Report on ,The place of
HIPST in new Polish Core Curricula” (Eng.)

5. We wish to present the variety of active methodteathing as: hands — on experiments
with the use of replicas, reproductions of famoustadhnical investigations by inquiry
method, play with instruments — constructions, Wwiatg films, using Internet, etc.

6. Our group have designed and realised in practiseetthibitions at museums on the
“FIAT LUX — from Witelo to optical tomography” inRegional Museums in Tofiu
(29.04-15.09.2008), Hevelianum Gad& (20.10.2008-15.02.2009), Planetarium in
Olsztyn (01.03.2009 — 01.09.2009) Legnica (18.089280.11.2009), where Witelo was
born and Sosnowiec..

After this, Dr. J. Turto has introduce the audiento the talks of the
collaborating with her science teachers on theolesdased on Case studies from optics.
The followingCase studiebave been elaborated and used at schools:

1. Witelo’s studies on rectilinear propagation ajht, by Justyna Chojnacka..

2a.The contribution of Nicolaus Copernicus observagito the reform of calenddsy
Magdalena Czeriska.

2b. Aastronomical table of M. Copernicusade by students from VI Higher secondary
school in Pozmaby Dr. Ewa Strugata.

2c. Aastronomical table of M. Copernicpgrformed by stydents from Higher secondary
school in Swinoujscidy student of this SchoolKarol Czarnecki.

3. The telescopes at school, that is as to be Galiley Marek Szablewski, Dawid Basak

and Janusz Kosicki.

4. The glasses as a simple optical instrument, @nfwhat it started.., by Janusz Kosicki.

5. Optical microscopes from the first to the conterapy one,by Magdalena Sadowska.

Finally, She presented the completed and modsaRislish Web Page
http://hipst.fizyka.umk.pl and has shown thmublications, which are there results of our

HIPST group (until now all together 13 papers.

In the next point of our Seminar the ToldIPST Partner collaborators: J. Chojnacka,
M. Czerwiska, Dr. Krzysztof Rochowicz, Janusz Kosicki, Ma&#ablewski, Dawid Basak
and Janusz Kosicki were talked over their less@seth on Case studies in the form of ppt
presentations and critically reflected on them.

In the second part of the Seminar the participarse divided into groups in which
the discussion on the particular lessons took pl#se an example we will report the
discussion within the group on “Witelo and Copeunsitessons”.



Group discussion of the “Case study”:
Witelo studies on the rectilinear propagation oight

1. How the historical and philosophical contexts oWitelo’s studies should be used to
motivate students? Proposition of different methodsind their applications.

a) methods

Activating method maybe used, such as: stagingt@n&Vitelo conversation with a student);
problem (question) method, attempt to answer thestipn how light propagates in the
homogeneous center, computer simulation of Witgfmeament.

b) to what extent?

During this lesson, using a replica of the Witalstrument seems to be necessary. Modern
methods of the rectilinear propagation of light efvations (especially those using the laser
beam) do not seem to implement the didactical fanciNevertheless, showing also, maybe
not the latest but the achievements of modern tdogy is the responsibility of the
contemporary school. During the lessons, the agiphics of the rectilinear propagation of
light phenomenon in modern technology eg.: laséeknlaser microscopes and laser levels,
should be presented.

2. Would you like to present the historical aspectsoncerning Witelo’s studies on
rectilinear propagation of light in different way? How?

Attention should be paid on the time in which tot&16 lived (what he ate, drank, what tools
were used in that time) as well as to describdit@isn the historical background (how did
Poland look like, to whom was Silesia belonging,owlitelo has the opportunity to meet,
eg.. the Tartars, St. Thomas Aquinas and mayber @ideples or social groups that could
have an impact on the Witelo research topics @addientific views.

3. What you would like to change in work organizaion of work group elaborating “Case
studies” (eg.: size of the group, scope of work, dguency of meeting, character of work,
collaboration, payment)?

The working group is not large enough. One mightrieel to increase the number of teachers
participating in the project, to collaborate notlyowith teachers of physics, but also with
teachers of history, philosophy, technical sulsieetc. The frequency of meetings and the
scope of work are sufficient, not going outside rtbad capabilities of teachers.

4. What should be the means of the project resultdissemination? (eg.: question of
instruments — didactical aids, ppt presentations, @en propositions — taking into account,
circumstances of school, curriculum preferences déachers).

The group discussion participants have proposetbtlmeving means of dissemination:

- the open lessons,

- the subject groups of interest in schools,

- forums for teachers,

- websites,

- blogs,

- symposiums, methodological conferences, subperhpls.



Group discussion of the “Case study”The contribution
of Nicholas Copernicus observations to the calendaform

1. How to use the historical and philosophical contestof physical findings as a
mean for motivation of students? How to combine comon issues from different
subjects?

a) methods

- atrip to Olsztyn to see an astronomical table,

- presentation of the era of Nicolaus Copernicus (g@g.presentation, dresses,
maps of the Region),

- interdisciplinary, common article at the school wiéd

b) to what extent?

- in the geography lessons — introduction of equisact apparent motion of the
Sun depending on the latitude,

- in the history lessons - introduction of the pcdil background of the Polish
connection with Royal Prussia,

- inthe computer lesson - study on the interestiagsites about Nicolaus
Copernicus.

2. Did you take into account historical and geographial aspects in lessons about
astronomical table of Nicolaus Copernicus otherwisgHow?
a) introductory lesson
Prior the lesson the curriculum vitae of Astronompeparation by students, during
presenting of the history of astronomical table, discussion about the works of T.
Przypkowski and J. Sikorski and for motivation apps presentation of the
astronomical table made by students.
b) basic lesson
Prior the lesson the history of calendars evolupmparation by students,
presentation and discussion of the graph receiyesduaglents and comparing it with
the Copernicus table (conclusions).
c) general remarks
We can also try to introduce thesearch project where students in teams describe
and observe the apparent motion of the Sun, fanpl@over three months (so as
they observe the equinox), while during the intrciduy lesson they present a
problem with identifying the beginning of Easteidenthe Julian calendar and the
role of Nicolaus Copernicus in the reform work.wéwer, to lead out mathematical
formula (for 13 — 15 olds), characterizing a sthdiline for equinox obtained during
observation of apparent movement of the Sun isea@mmended. Rather, after the
presentation of the results to show only astronaimable of Nicolaus Copernicus
and discuss his idea of designating an equinox.

3. How to repeat observations of Copernicus in a safgay for students
The best could be:
a) to mark measurements on the wall, in a place irssticle to other students,
b) the wide-angle camera or webcam can be used, gdimts are on the ceiling, but
before we need to suppose the observational esfangasurements.

4. How to perform astronomical observations in orderto reduce measurement
errors?



We would propose the use of mirror on the floor Hredkind of level, if you are still
going to do measurements on the ceiling.

5. What changes in the organization of the working grap elaborating “Case study”
you would like to make? (eg.: size of the group, spe of work, frequency of
meeting, character of work, collaboration, payment)

6. What should be the means of the project results dde@mination? (eg.: question of
instruments — didactical aids, ppt presentations, gen propositions — taking into
account, circumstances of school, curriculum prefeances of teachers).

a) internet,

b) cooperation with the authors of the website hitpgérnicus.torun.pl
c) articles at the school websites, but also in tlesgr

d) presentation of student work to a wider audience.

At the final stage of the Seminar Dr J. Turto Isasnmarize the our discussion at
expressed the wish for the next possibility to awmdirate within such valuable project as
HIPST. Furthermore, She informed, that during tharse of project the following papers
have been published.

Publications:

1. Energy — historical, interactive and pedagogicatipas. Karwasz, A. Karbowski, J. Turto,
J. Kruk, Girep 2008, Nicosia, Cyprus.

2. Introduction of history and philosophy of scienéengents for curriculum developmedt
Turto, G. Karwasz, K. Stkewski, A. Karbowski, K. Przegika, 7th IOSTE Syposium for
Central and Eastern Europe Proceedings, 2009,6%1171.

3. The solar calendar of Nicolaus Copernicus, Part Z.Turto, A. Witkowska, J. Turto,
Nauczanie Przedmiotow Przyrodniczych, 29, 20099gp/.

4. Spectacles as a simple optical device, startingnfitthe history J. Kosicki, Nauczanie
Przedmiotow Przyrodniczych, 29, 2009. pp. 23-27.

5. Europejski projekt FP7 History and Philosophy in&we Teaching (HIPS]TJ. Turlo, G.
Karwasz, K. Shiewski, A. Karbowski, K. Przegika, Nauczanie Przedmiotow
Przyrodniczych, 30, 2009, pp. 41-48.

6. The solar calendar of Nicolaus Copernicus, Part K. Witkowska, Nauczanie
Przedmiotéw Przyrodniczych, 30, 2009. pp. 25-29.

7. The solar calendar of Nicolaus Copernicus, Part, IM. Czerwnska, Nauczanie
Przedmiotow Przyrodniczych, 30, 2009. pp. 30-40.

8. Development of concept on shape of Earth, Szubiakowski, Nauczanie
Przedmiotow Przyrodniczych, 31, 2009, pp. 8-12.

9. Interactive education — exhibition on optics ,FroWitelo to optical tomograph”,
G. Karwasz, Nauczanie Przedmiotow Przyrodniczydh 2809, pp. 20-25.

10. Optical microscope since the first to the conterapprone — HIPST lesson propositjon
M. Sadowska, Nauczanie Przedmiotéw Przyrodnicz8$&h2009, pp. 26-36.

11. Optics lesson with the use of Witelo studiés,Chojnacka, Nauczanie Przedmiotéw
Przyrodniczych, 32, 2009, pp. 16-22.

12. Telescope at school lessons — to be Galileo theeseK. Rochowicz, Nauczanie
Przedmiotéw Przyrodniczych, 32, 2009, pp. 23-28.

13. Optics lessons based on history and philosophy sas#ies,J. Turto, J. Chojnacka, M.
Czerwiiska, J. Kosicki, K. Przegfika, K. Rochowicz, M. Sadowska, in print



