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Elementary School Teachers meet Abraham bar Hiyya Ha-Nassi
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Abstract

Abraham bar Hiyya was a Spanish Jewish mathematician from the XII Century. Be-
tween the books he wrote, the following may be mentioned: (a) Hibbur ha-Meshihah ve-
ha-Tishboret (Treatise on Measurement and Calculation), translated into Latin as Liber
Embadorum and, (b) Yesod ha-Tebunah u-Migdal ha-Emunah (The Foundation of Under-
standing and the Tower of Faith) which is the first encyclopedia in Hebrew.

Since there are very few sources written in Hebrew, we decided to use some passages
from these two books during a History of Mathematics course. This is a course designed for
Israeli pre-service elementary school teachers as well as a part of a professional develop-
ment program for in-service teachers. Many teaching techniques are implemented during
this course but only lately we adopted an approach learnt from our French colleagues: to
study ancient primary sources. One of the main difficulties faced was to find appropriate
sources: contents appropriate for the learmners and sources written in a language known by
those learners.

The workshop proposed here will present the activities designed for this course and the
learners’ reactions and comments.
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Abraham bar Hiyya was a Spanish Jewish mathematician from the XII Century. Among
the books he wrote, the following may be mentioned: (a) Hibbur ha-Meshihah ve-ha-Tishboret
(Treatise on Measurement and Calculation), translated into Latin as Liber Embadorum and, (b)
Yesod ha-Tebunah u-Migdal ha-Emunah (The Foundations of Understanding and the Tower of
Faith) which is the first encyclopedia in Hebrew. He also wrote books on Astronomy - Zu-
vath ha-Haretz ve-Tavnith ha-Shamaim and Heshbon Mahalkhoth ha-Kokhavim - and calendar
calculations - Sefer ha-Hibbur. He can be considered the father of Hebrew mathematics.

Since there are very few mathematical sources written in Hebrew, we decided to use some
passages from his books during a history of mathematics course. This is a course designed for
Israeli pre-service elementary school teachers as well as a part of a professional development
program for in-service teachers. Many teaching techniques are implemented during this course
but lately we adopted an approach leamnt from our French colleagues: to study ancient primary
soutces. One of the main difficulties was to find appropriate sources: appropriate contents for
the students and sources written in a language known by them.

This paper presents the activity designed within the framework of this course as well as
some of the students’ reactions and comments.

1 The activity

Four passages from Bar Hiyya were chosen, following two didactic considerations: a) diversity
of content (geometry problems and arithmetic problems) b) diversity of role in the mathematical
discourse (i.e. problems, demonstrations, algorithms). Two passages were taken from the book
Treatise on Measurement and Calculation, one of them dealing with the calculation of the area
of a triangle, and the other one explaining why we calculate the area of a circle the way we do.
The other two passages were taken from the book The Foundations of Understanding and the
Tower of Faith. One is part of the introduction and the other one deals mainly with arithmetic
calculations.
The main aims of the activity were:

a) To have the learners read mathematical texts;
b) To have the leamners learn from original mathematical texts;

¢) To have Hebrew speakers as well as Arabic speakers read mathematics written in the
Middle Ages and to have them compare the terminology used then with the terminology
used nowadays;

d) To have the learners analyze the teaching methods employed by the writer, to discuss
them and to compare these methods to the “modem” ones.

The materials used for the activity may constitute a proof of an existence statement: there are
Hebrew scientific manuscripts and they are of considerable importance because they “testify to
the part played by the Jews in the vast enterprise of transferring Greek science, by way of the
Islamic world, to the Buropean nations” (SARFATTI, 1968). In that sense, another aim of this
activity was

e) To expose the learners to a not very known aspect of Jewish history: its contribution to
the development of mathematical knowledge during the Middle Ages.
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At the beginning of the activity and without any introduction, the students were organized in
small groups and each group was presented with a different Hebrew passage. Each group had:
a) to read the text and to make sense of it, b) to summarize it and to present it to the others, and
finally, ¢) to try to figure it out when that text was written.

The presentation of each small group was followed by a general discussion. of the passage.
Part of the didactic analysis of the passages was conducted according to Swetz’s ideas. He
wrote: “An examination and analysis of didactic trends in historical material can take place
along several lines:

1. The organization of material, the sequential ordering of topics and specific problems;

2. The use of an instructional discourse and techniques of motivation contained within the
discourse;

3. A use of visual aids; diagrams, illustrations, and colors, to assist in the grasping of con-
cepts on the part of the learner;

4. The employ of tactile aids, either directly or by reference, to clarify a mathematical con-
cept.” (SWETZ, 1996)
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TEXT I (from Treatise on Measurement and Calculation cfr. Figure 1)

Bar Hiyya classified triangles according to their sides. In this passage he treats the triangle with
“changing” sides (what we call a scalene triangle, that is, with three inequal sides). ABC is a triangle and AB = 13 cubits, BC' = 14 cubits, AC = 15 cubits.

Calculate the area of the triangle.

: It is important to note here that Bar Hiyya does not use Latin letters for the triangle’s vertices,
ANAVHM HNPWRH WD but Hebrew letters: Aleph (instead of A), Beth (instead of B) and so on. He does not use Hindu-

2 Arabic numerals either, but Hebrew letter-numerals. So, instead of “13 cubits” he writes “yod -
.MYYN 95NnNn voen guimmel amot”. The following table presents the numerical value of the Hebrew letters.

NN DPMA I TIND IR DI PN IN IPNA 28 HPAD 51D N'D YOVHDM

yOND TUN 23X wOWN M wHYND IPNTI AP D3 TTRNN TIT NIYNID WNIn
YD DOXYY NI TGN WO NN R YOXY IIDK T Y3 ¥ A3 ¥ONI THON 30 100 3K
NN PTINY D NOR IMMIAVD IYTY DD NN PNI M YOUDN AN3YR YV 1 aleph N
TIAYN M NAVIND Y2 TDYN TAYA D1 NYTY 1t wHuna TNyn NSN3 0NN 2 bet 3
PYONT MWD YHUNI NI TN TWRD DAVINN TOSND Yy 9N N TN wouna 3 gimmel 3
NAYNNAN Y787 IR OYPIVD P TN IR DRONY DY PPIva Men vwna on 4 dalet T
: IIND TS UTIN TS YR NAVINN SN Py Y51 101 AN M vhwna an 5 hey n
| TTP) XNY NONN D328 MR AT BAM TIING TV 1V NHP VX YINYD Do 6 vav ,
ANPN THYBN T PRI PN TOYD TS NYTH NIVIAN DY TIYR THYN 1 7 zayin N
YD ON N PIVA YY NN IR I N0YA CTIIN DYTY X2 T2 NN PR s chet n
‘ 9N TN A3 DAVIND DY B¢ AR ON PI TINY NOXINY TP WI0N WN A3 wHwNa 9 tet v
TN TOYNN NOXIND NI} DNY IO THYN DN 220D NDNN DX DN NN T 10 yud R
NNV TN YHUNI UNIN T AN OPNR MY YN TARD YO8N Y1m N
YAV TR $23I00 SN 13NN TN WO NN N B YN 2D TINIYN IN DA 0 caf N
ANYIT 2R YON AN 0NN NN DN NEIN NOND DIV MY P NaInD 30 lamed ”
Y DIV ANNN TIN PIM 2607 THA N DUDP WANN INPR ¥9SH M 40 mem »
NI D APITN AN T NI WX TAVINN YY DN TPXN0NN POM )14Ip 108NN 50 nun 3
STIND VOST Y3 TR Toyn s phon 80 samech ©
70 ayin y
YIVID OF 30 13 TUN ISPN YOND Y NPI PN TAYAN NPT NS ONY 80 peh 2
TP INND YIRN YW DN NS ,140Y DOYIWIT N P T9 NI IWN TIVIND 90 tzadi 8
Yy AN TPNANN PO Y IISND TP DRYS IMIN PO DHD YN 1147 100 kuf P
NP YO 0 T!Yhn S1 ﬁ‘nm NN 5 APWN MDY navinn 200 resh b}
300 shin v
TINY PIY NONY DNT MR N YO ¥U8 D3 By DOy N MR TN SN 400 tav n
YON YA ST NN TN TITY TN TIN DY K2 TWYN Toyn 5123 y1 NN
PN TWYN TNIN N INGT T NPT PATIN TOYON Y3 WAV NIm

DHDP WA 1O NI TUN AN YON NI 710 WHUNL PN YONN IN DY W
AWM 93 WA 1 NID IUN PR XN 12 PATIN TOYDN Y21 DN NI
YONN AN DAY VAN ON 19 0 RN TIDYT TN XD AT 00070 TN TP « Without trying to solve the problem themselves, the learners went on reading and tried to
TIIND TAYHN Y1V BN DIDIYN UPTIY 1D 14IT WITM DN WO NI TN follow Bar Hiyya’s rhetorical solution:
NI IV I90IN TH . INPN Y9N P INWI AUND THOP INWN NH9 WA 4O X . . . . o
K RIS T N7 -,w;( ,,-,;wm,-].n >8P N “m,np,,u.,, TR TN M e Bar Hiyya suggests drawing the altitude AD and establishes that the length of C'D is:

TN WHWHN RAVIN AN T4 NN

UR N WOURD RMNND P K3 N TN INDIN DY TIND DYTY XD DN)
wOWNI KIN TWND TN TP PN NN IUN AR YO ¥I1IM 2D YT AN 7Y PIIN
NI AUN TH 37 T3 NAVIDD NN IUK A3 YONY X YONN ¥y2In Mo Mt
, TN NPV TINONT YNAN TR OMNBYS NIAYIND NOT1 TN X3 552 INND PhIN
DM TN YYD 993 1A% ™M Yy MvInn Yy 5190 05D Tmyh 0wy D
4 Yo%) TP NI TR YOX) NDIYN NI XK YON) IDVY WUN TIINT TN TIY P2
53 4 Y3 AN YWD AW B¢ IO YT O3 YT NAVIRAD TIIND THYH NI
) e NUDON D PIVI DY )92 NN

* The learners identified the problem discussed by Bar Hiyya:
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CD =
Then, he claims that :

AD* = AC?*-DC?=
AD = /(AC — DC)Y(AC + DC) =
AD V6 X 24 = 12.

From here, Bar Hiyya concludes that the area of the triangle is 84 squared cubits:

Il

14x12

S(AABC) = ——

84.

* The learners tried to verify if Bar Hiyya’s solution is correct by comparing its numerical result
with the result they got by using the Pythagorean Proposition twice.
Working with /. - the length of AD - as unknown, and with z - the length of BD - they wrote:

AABD is aright triangle. So, AD* = AB* — BD? = h? = 13 — (14 — z)?

AACD is aright triangle too. So, AD? = AC? — CD? = h? = 152 — 22

From here they wrote the equation:

13— 14—z =15 - 22 =

13~ 142 4214 2 -2 =152 - 22 =

214 - z=15>-13° 414> =

_ 1P -137 4147 (15-13)(15+13) + 147 2.2+14
- 2. 14 - 2. 14 =g =9

And from here, they concluded that

AD* =15 —9* = AD* =225 81 = 144 = AD = 12.
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Finally, they could calculate S(AABC') and got that S(AABC) = —1—‘%1—2 = 84, the same result
and the same calculation Bar Hiyya asked them to do!!!.
+ The learners were eager to know details about the text and the author.
They found it hard to believe that this text was written in the XII Century by a Spanish Rabbi
who lived in Barcelona. They were encouraged to look up details about him and his time with
the help of the Internet.
# The learners were engaged in a deeper analysis of the text from a pedagogical point of view.
The discussion focused mainly on Bar Hiyya’s technical language and the comments he added
in order to make the text an exemplary learning text book. For example, the term altitude was
not used by Bar Hiyya. He used the term column or pillar. Some of the learners pointed out that
it is a more convenient term for the concept. Others were strongly against the idea because they
believed that student would wrongly believe that a “mathematical column” is always vertical.
Another term used by Bar Hiyya was gader. The Hebrew speakers did not understand the
meaning of this word in this mathematical context, since the term’s popular meaning is fence
or limit. The Arabic speakers thought about the term jidhr which is used as square root. A
discussion about the use of this term may be found also in (EFROS 1969, p. 128).
Re-reading the text with this meaning in mind, they conjectured that Bar Hiyya borrowed the
term from Arabic sources. This point led us to discuss interactions between the Jews and the
Arabs during the Muslim Period in Spain.

Bar Hiyya’s language is elegant and very clear. Moreover, his explanations and considera-
tions enable the reader to generalize the method to calculate the area of a triangle determined
by the length of its sides. So, in this case, his teaching method relies on the use of a clear exam-
ple that enables its generalization in a very transparent way. We thought it was not by chance
that Bar Hiyya chooses such a triangle (13, 14, 15 - an Heronian triangle) to present his ideas.
All the calculations are easy and the numbers “nice”. One of the students asked if Bar Hiyya
knew about Heron's formula to compute the area of a triangle defined by its three sides. In this
passage, Bar Hiyya asks to compute one height and the two parts of the base, so he does not use
the Heronian formula here. But some pages later, when Bar Hiyya summarizes the chapter on
triangular figures, he describes rhetorically a general method to calculate the area of a triangle
without having to calculate any height. The method described is Heron’s. He also exemplifies
its use by means of an “nice” case, the 6-8-10 triangle. All through the chapter, Bar Hiyya does
not explain how his results are obtained and he declares he is aware of that.
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T2 MmN YN

From the above we concluded, that one of the messages from Bar Hiyya to these future teachers
may be: teach mathematics by means of clear examples, examples that explain and examples
that naturally engage the learner in a process of generalization and justification.

TEXT I (from Treatise on Measurement and Calculation)

In this chapter Bar Hiyya describes how to compute the area of a circular field and the area of
circular segments.

HNIYHN HPYNH NP
2390 PONR

BNON YN INY YY N DHBDN YNYD IMKI MYPIP AT vyl
JPNANN Y DM N PN DY 71270 N WY TSR0 NN N

N

NAPIN NI MOIVN DN YTV IAR ON DNNN DNYN DNIVA DN YTV NN
3900 PN THN PN DY TPWIYY DAY IVIZY I 290M p3W W3 0P
S0P AW NENM A0 PR TPSNNI 10PN OINN TN YW NN TI NN

AR I IPR RN DY IPWIYY DAY 9 INTH WA TINRD MmN
WP P 02 VYT AOVIN 110 NI T ATIPIN DY IS KR NN 1DV TP
130 TE DONY 1) ,X NIMIA AOHYD PID WY DIVIOY 13 A% P W PY Y
12 1t DRI 92 BN 1N IPY AT P 191 DN DY A 1P TP 2D NN TNND
QPM DWYIN YNR TR DY DWW D) 10PN SN IN NTAD R 7Y 170
PN OV MY NNY 3% IHNY 22 VYT A5 PN PN 3 DM MMpH NYYa
IWAPY DPTPTNN VWYY DITPD By POM IWP I3 03 IYPD MDD KNV AR WD
ADPR YAV TINY 1YY VYN YR TP TP D0 MINBA NON

The students identified the purpose of the chapter and the main concepts: circle, area of the cir-
cle, circumference (surrounding line) and diameter. Bar Hiyya explains that instead of diagonal
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of a circle he uses koter (diameter), a term he borrowed from the Arabic. He presents the well
known rule:

Circumference of a circle = its diameter x (3 + 1/7).
Then he presents his rule to calculate the area of a circle:
Area of the circle = (half its circumference) x (half its diameter).

Following his statement, he comments on how you can deduce the second rule from the first
one.

NNIVHN AHPYND NN

NNA NAY NN HI NNMIAYA DYTY BN 0P 310N PN VYV NN
181 YN NHY RNON DR NYT WA HNIYVIN BY MNM 22500 PN HINNI T0PH
HRYN NOY DXPPHN WYY 13901 1Y MBNN 1PN 0I0N DIPH 72 W TN
TP M INN ATIPI IR DAMNY Ty DINM DXOYANN DMWY DIPY 1IN
NAA BNY TN 05190 ST PIONN 1N NINY 20N BINT NDAN PN I 190N
MY VY FTON MDY ANHPIN TP OINT 191 DO DN WRD DY NN WP
FPNNN W TAVINN O¥NT TINFN MTI KN, NINT 11D YOURD Ahavm .wownn

2 TPNNNI A% TINY WYY TN TSI KM PPRN PN HINNI 0PN

DY IYIBY NTMIN PI99N ANNY T4 T19Y 102 WY AONY M PIYD T
NI PN BN I NAN DN 20 PN NI M [ T40 T av
SN IMIYD NI TOP NIPIN PIRN TP 243 NI AN0N PN NN

The students read it and draw the following diagram:

This diagram appears in the school textbook as a part of the activities about the area of the
circle. But... this is not what Bar Hiyya was telling them to do!!! Bar Hiyya demonstration may
be illustrated as follows:
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b 2y
S(A)=3><h=i;1w=m~2

This presentation was followed by a very enlightening discussion about the idea and purpose of
proof in mathematics and in mathematics teaching.

TEXT I (from The Foundations of Understanding and the Tower of Faith)

semie o
sy

La obra enciclopédica
YESODE HA-TEBUNA U-MIGDAL HA-EMUNA
de R. ABRAHAM BEAR HIYYA HA-BARGELONI

EDICION CRITICH CON TRADUCCION, PROLUGD ¥ NOTAS

Jost M.* Mirtas Varticrosa

TEDASTIS DE LA UNIVERSIDAD DE BARCELONY

MADRID-BARCELON A, 1952
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According to SARFATTI (1969), the main goal of this book was to clarify the main terms used
in the different sciences, to present their definitions and also to present general rules (p. 90). It
is a sort of dictionary for scientific terms organized by topic rather than alphabetic order. The
book is divided in two parts: a) The foundations of understanding, b) The tower of faith. The
first part is divided in four foundations (nathematics, physics, politics and metaphysics). The
mathematics foundation is composed of three pillars which are: arithmetic, geometry, music.
The arithmetic pillar is divided in two parts: the theory of the number (pure arithmetic) and the
theory of computations (logistics). The texts presented to the students belong to the theory of
the number.

MVIND T NNANN NS 990

q90RN ADINI PYNXIN PINA

VAWM LDMTARAD YAPIN MATT NN D PINT IR M0 000N 2D YTY 0

NIV NN TVTANM TNR NIPIT NI 12 WK TONI NEMID PIY NI INIT INTHND
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3970 NYIN NI NINY DRIN NDY 393 I8N NIV TINRD

D AN ARR AN 10 IR DYINNTD N3P N30 NIR 19007 YD P
29050 IPY NI 19007 13 TAND 3 IR AIN JIN 1900 AN NN ND
N R TN DN 1Y NATIN 1900 N EPI90NN TIN 9D KIiT 19 900 WA
QPRI WYR PO M PYTA TON 13T 92 13m Pvd 53 ) 1 whpn yes iy
Iy 53 DMN T05M MND NI TR DT MIYD PIY DPNYA DPN 2 PO
1907 WNY 1900 12 TNND 12 WD WK YD 3 DM DN RON YAV N

3 N 55590 RN WN D 13 IINMY NN DYI9m) 1900H DY AHINR IINM
TN W TPSNN 2N 191 0NN TIM POV YDA TIN PTY DY A0 KA 1900 DD
UN TS SWAN TIT SY TN 0 N MND A0 DANY TN 52 00N 1Y PTY
NIYUYN NYM ATINY D NIN NIOH DN MINND TWNTIM NGO NN TIVR ANad
M1 300 DAY TPTTY YTY DY AN NI 1Y TS DSIPINA NONT DOTTNN DY oNnn
Y3 NNOD AR PIP T Y TOTIN TY PV AN 26 DAY TN YN TN W NN
OYTTN 1319 KW AN PN 10N IRV DD TR 190 TY DTN 3 P3N0 19007
AN DIUN NI TNA YT TSN AMKR NS DAN PONAD 273 01U MY M9m
NW Ty N DT NYY INNN NJ TN PN TN 12T TONAD NI IPRAN ThRA
oMy

ORI PN

PHMN A9TAN NN IRA ,TINM DI DM DNYNY DPSR A5 pom 1aonm
YpYN S3v N oM ,DRlvia pomy 510 WwRY vonn Nn Tam bmlvi
DN 20 77D IWN AR TP TANA PYNA DN ,0MINT3 DDV 0N BION PNy Niw
DMWY DN DAY PEIN 5V NI TIDN DIR 119 TP DVUN DX T 7 ThND
D AN PIND Y1 ANNY TR WM AR 0D INNT TIN DINTI KDY DDA N
DY DPYN NYH TN DN PIND 137 IIK XY DIVONL DN DPSN MWD B
1ON PSN NDN MYR B DMN 2IPM 0PN PP NNN DN JIN 079003
191 DPEN MY AMIN PHAN ANNYI 1D 1D TAR WAD ¥ W TN DYA 5Y POm

FIINN 773 19000 PoN

AN NI NODR 190NN DM IS NIBD PR A IINR TYTA POM 1900m
49907 D VAN RMS N9 1YY DS PAY MIN DNIDA IMN PN »pon
WPIY NIPH ANINYY AN POR 1D NSM ANN WY O¥M WHY) MV Ppdh WR
N 19000 19 AT INT K MNG RY NYY 03 N¥AD DIM W5
103 DA N AAN TN 29 103 11900 DY DTV PPN WN NI 4TIV 1900
500n W NINA DIPONN 52 Y13 NANYIY 18N 737 LKW MDY DX 360 NN
2 Y1 PPYN DR TR 1DTDA Y IM» i 10
PN 15 NNDD WN TH 19013 1I9UD DX DINDAD PPON PN IWN NIN 10N 19007
ANNYIY DP5N 2 19ND NP KM AN ONY NN D W1 93w D ¥ 0N TOD TR
FDPPON DN WK TN 0N NI NN KO WY TY D900 07 T DOWD
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This passage deals with the Pythagorean ideas of number: number is always connected with
counted things and number is the substance of all things. A number is, according to Bar Hiyya -
who must be considered a Neo-Pythagorean like Nicomachus - a multitude composed of units.
It follows that 1 cannot be considered a number. Reading this passage presented an excellent op-
portunity to look for Bar-Hiyya’s descriptions of known terms like odd numbers, even numbers,
prime numbers, composite numbers, perfect number, etc.

TEXT IV (from The Foundations of Understanding and the Tower of Faith)

IRD P13 HNANN SN 490

NIVYNN HNINA MW PINN

NPNYD MUOVN NINA N NN PITH PN HNID 1YYND NBTPN IUN I
PON3 TPOY 210 AN DN PN IWN 11IYNA INOM 253 T XY TITIN pina
12 PR O3 PPDY D S v DR MY YD DY D91 XY TITA PN MNYD M
9923 I U1 .0TTE HIn PhY 9N IMN DY YNYN PINN PRY N3N 023 12T
MDD N O3 DN YW PhY ADDN PINMN 0NN YWD MDY Yy D3
A2 30 MY 9 YYD TY DR INYNIN NYYN 0N DYTNND DN MDY nywnm
IPY DN FIIND WNY DN MNODN IYYD OM DYINND NN P mbyn
DADNT D% NV AWN NDYA 53 23 AN POPN PIY AWM DA AWK PIni MOYN
TINDY D2A5N SODN MY D9YN 295N PI9D TUN MYy nviben Mixh nnv
0 NYYNY 191 9V 29DN 29ON) DIAIN 299N

PID NS DI 0N NHYNT AT DY DY PIVNA DIPOYNN PINN MOM
PIA TINSY INAN ,PINN PIN I8P IYTY OWHY PIn N pin pond mwy ,ymHna
DYAD TPAVY PINA PID DHUAD THYIWY ]I DX PID MADD MHYMM 1IN 10
DYYN) 0N PR PPYNI YD) TANA AN PINY D58 DR YN 1y, pan SN pm
MANT TIT3 NONT DI TAR Y35 MO oIN) NN NI Nt DNYen ma m
2P/ PIVNI 100N PIYNRR NN PIAD NIP) IIRN DIV IMY A
2V APAN TIT AN PANY N2 0N 7Y DY RIPY MR PAURT TR DR NP IMN
VYRR NP3 S 7900 AT PN MV RINIM 902 715N NI DIN
DY WY MINDDM 307

DPYND PN TIT

IO IMING D THIVN Y2 PN PUNY MM DIV 1900 MIWNT DN INN

I 41 DY N OM DIPINR MDY MIYNI AN N ,NPWHN 43 Yy IPPHY 2 pon

NN W DY 1D PINN ¥ OM PRAVYIIN 31 WO DM N DPYOY A NPY D M
TPPHY 33N 0N TN M MDD A DY IYnY A pon

This passage deals with the ratio of fractions and it is presented by Bar Hiyya after the passage
that deals with division of numbers (natural numbers) and the passage that deals with the cal-
culation of a certain part of a number. Bar Hiyya uses the term moneh (counts) for “divides”.
For example he may say: 3 counts 12 (similar to the Greek “3 measures 12”), and : 5 does not
count 12. He uses the term “division” when the dividend is bigger that the divisor and the term
“ratio” when the dividend is smaller than the divisor.
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Before the students read Bar Hiyya'’s passage, they were asked to describe how would they
explain a young child how to divide fractions. All of them followed the same procedure: “Tell
them that to divide by a/b is to multiply by b/a”. This is not a surprising fact since this is the
usual procedure described in school textbooks.

Then, they were allowed to read Bar Hiyya’s passage. He says:

To find the ratio between 3/8 by 2/5, you may have a “helping” number, like 40. 3
eighths of 40 is 15 and 2 fifths of 40 is 16. So, the ratio between 3/8 and 2/5 is the
ratio between 15 and 16.

The students found again, that Bar Hiyya’s explanations are transparent and his example ex-
plains not only how but mainly why you divide fractions the way you do. From this text we
learn again that to teach is not only to tell a story but to know when to shut down.

Summary

This paper described an experience in which teachers were involved in a worthwhile mathe-
matical task in which the context was provided by the analysis of primary sources in Hebrew.
We would like to encourage more teachers to think in this direction and to invite them to share
primary sources which they have found with other teachers.
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