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1722 1. Dodick and R.B. Shuchat

In order to answers these questions, we will first provide a brief review of the
historical interactions between Judaism and science, the goal being to examine
the major trends that have developed through time. Based on these historical trends,
we will define the major philosophical approaches (or models) that have developed
within Judaism for dealing with the possible challenges posed by the domain of
science. By understanding how Jewish thinkers have coped with these perceived
challenges. it will be possible to analyze how this relationship has affected the
modern science education system (specifically in Israel or in educational systems.
outside of Israel, where Jews are the majority). The answers we provide to these
questions may serve as a guide towards improving the quality of science education
in Jewish school systems around the world.

54,2 Judaism and Science: A Historical Overview

To give a comprehensive analysis of the interactions of Judaism with science over
the ages is beyond the scope of such a short chapter. Instead, as this chapter is found
within a book on the role of history and philosophy of science in science teaching,
we specifically define those interactions between Judaism and science that have
relevance for science teaching. In this way, we will be better positioned to understand
how Jewish teachers and students of science understand and even cope with
potential conflicts between the two perspectives.

In order to understand the Jewish position on science, we will begin by defin-
ing what we mean by science for this chapter. In carly Western-Greek culture,
the philosopher was de facto the scientist: the physicist, the astronomer, and the
medical doctor. Therefore, in order to gain a broad understanding of Judaism and
science throughout the ages. we have to relate to three categories which character-
ize the scientific enterprise over the ages and their interface with Judaism: (1)
technology, (2) exact sciences (most notably, astronomy and biology'), and (3)
natural philosophy in antiquity. In the modern era. with the separation of science
and philosophy. we have to relate as well to the fields of (4) cosmology and cos-
mogony (most notably, evolution). The first two categories represent the products

'In this historical discussion, we address, among other things. the simple question of the rejection
or the acceptance of biology. in general, as a science in antiguity. In the twentieth century. the issue
of biomedical ethics has developed tremendously and so have the discussions concerning medical
cthics and Jewish law. Much has been written about, including organ transplants and the definition
of death, fertility issues, machines for prolonging life and disconnecting terminal patients from
them. and cloning. Steinberg (2003) wrote an Encyelopaedia of Jewish Medical Ethics; moreover,
Sheare Zedek Hospital in Israel has a journal dealing with such issues titled, Asiva, and much
discussion can be found in legal journals as well. However, there are two reasons why this issue is
not part of this short chapter: t, the research is all done on the graduate level and by experts and
does not find its way to the classroom at the high school or even undergraduate level. Secondly. this
_ ' YT s T ik cesantanee of hinloev or medicine and how it effects education, but
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ol human reason and the third and forth, human speculation and inquiry about life
and the (formation of the) universe.

. ‘Hc understand any Biblical Jewish position, we must use the oral tradition, or as
it is also known, the rabbinic tradition, to interpret the Masoretic text of the Bible;
this rabbinic tradition commences with the Talmudic and Midrashic period (100
BCE-600 CE) and represents the classical period of Jewish literature.”

54.2.1 Technology

Inthe Book of Genesis, Noah, was so named by his father Lemekh to mean: “This one
shall comfort us for our work and the toil of our hands because of the ground which
_r_r., rom.; has cursed” (Genesis 5, 29). The curse of the ground is mentioned twice
before in Genesis: the first time as part of Adam’s punishment for partaking of the
I'ree of Knowledge (Genesis 3, 19) and the second time when Cain kills Abel (Genesis
4. 11-12). The rabbinic understanding of the curse was that the land would not pro-
duce f o‘oﬁ_ so easily, so man would have to sweat and toil to produce something which
13 not ._._?,.H.::::m and thistles. However, this curse is not insurmountable; ﬂ takes
hi iman initiative and cooperation to overcome it. The Midrash (Tanhuma Genesis, 11)
rites that until Noah was born, one planted wheat and barley but harvested mostly
thorns. After Noah was born, “They harvested that which they had planted; not only
that, but until Noah they did the work by hand. [However, after] Noah was born he
ivented ploughs, scythes, and shovels and all their work tools” (Poupko, 1990).

__ac_..mm:.w.. we focus on primary sources of the Jewish literary tradition, such as the Bible

: Za,mc:u:n text). the Talmud (Preisler & Havlin, 1998) and :E.ZE_«EF and their interpreta-
1. We do mc.rnnm.wan itis these source texts and their interpretations that have been used authori-
r:_. f_« E,.. ..._..‘.éwa_. _E@m? ,Ea in addition it ,__Ezc texts which have been used for coping with
vrent ,f,..__..::?. positions. In turn, this has affected the modern science education curricula in
Ly Jewish ,_{mrco_ systems. The Talmud is the authoritative body of Jewish law and lore accumu-
overa period of six centuries (¢. 100 BCE-¢.500 CE) in both Israel and Babylonia. The Talmud

‘1 two components: the Mishnah (Kehati, 1991), the first writien nc.._._un:n_mz:,. of Judaism’s Oral
I _.r.m_?._nﬁ_ by wmgm Judah the Prince in 200 CE. and the Gemara, an in-depth discussion of the
i :J.:nm_ wm,ﬁ,w of the laws of the Mishnah. In addition. the Gemara includes nonlegal discussions
il interpretations of Biblical texts called Aggadah as well as stories with moral ::c:qu.Em :.V
i behavior, ..:F. Gemara written in Babylonia is the more popular corpus and is also referred

___H w__m ng_.cz_m_.._ ,_,m._:_cg.,u,:c% was a parallel Co.sz._,s written in Palestine, and it is referred to
¢ Palestini o1 the Jerusalem Talmud (Rozenboim 2010). If “Jerusalem Talmud®™ is not men-
oued r.% name in the references in this chapter, then one can assume that the Babylonian Talmud is
woersion ?._.__..s. referenced. Midrashim (pl.) are rabbinic interpretations of the Hebrew Bible ncs,a
of _5::_.4. and exegesis, on both its legal ramifications and its lore. Much of the Midrashic
: _mr are M_:m&c-ﬁ_ to the ,_”2:5:: (rabbinical scholars of the period of the Mishnah who lived
1 _.hh‘ __ :m_ ,whar E.MH .uce .ﬁf. :_a,?.r_:a_ z:a_n,_m_:c commentaries continued to be composed
is after r.‘cc CE until the Middle Ages. The Talmudic and Midrashic texts are seen as
classical _._...._.:i of Judaism in which the oral wraditions and interpretations were put to text.
crature is referred to as classical rabbinic (or Huzal in Hebrew) literature. All n_ﬁ:::w:_:c.:x
smare in a dialogue with this classical literature whether they see it as authoritative (as H_Q..,ﬁ
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For the rabbinic mind, human ingenuity and the technology it produced is not
only a positive thing, but it is how humankind is expected to overcome “the curse of
the ground.” Instead of taking a passive position of accepting a Divine punishment,
the rabbinic literature saw this “curse of the ground™ as something that humankind
brought about through misguided human behavior and therefore had become an
issue that had to be resolved. This is comparable with the Biblical story of Moses
breaking the tablets of the law after which God told him to make new ones. The idea
of fixing what you break is how the rabbis of the Talmudic period interpreted this
story. The resultant technology was and is the human attempt to rectify the flaws of
nature caused by their own wrong actions.

A second way of viewing technology (and science) is from a practical point of
view: providing one with the practical means to have an occupation. The Talmud
(Makkot, 8b) says that it is incumbent upon a father to teach his son an occupation.
Thus, the rabbis learned from the verse “And you shall live by them™ (Deuteronomy
30. 19) that one may take time away from Torah study to study an occupation
(Jerusalem Talmud, Peah 1. 1).

This sccond approach is also reflected in the famous debate between Rabbi
Ishmael and Rabbi Simeon Bar Yohai, in which Rabbi Ishmacl said that one must
take off time from Torah study for a livelihood, whereas Simeon Bar Yochai thought
that one should strive to devote all one’s time to Torah (Talmud Brakhot, 36).
The Talmud, however, preferred the view of Rabbi Ishmacl finding it more practical
and applicable. From the Biblical period until modern times, Jewish religious
authority has largely remained positive towards the role of technology in society.?

54.2.2 Exact Sciences

The Talmud did not limit science’s role to the practical task of insuring one’s
livelihood. Exact sciences. such as astronomy, were seen as bringing one to recog-
nize the wonders of God’s world, as seen by the Talmudic statement:

Rabbi Joshua Ben Pazi in the name of Bar Kapara said: anyone who can calculate the
seasons and the astral [movements of the heavens] and does not, about him the verse says:
“and the acts of God he does not behold and the works of His hands they did not see”
(Isaiah 5. 12). Rabbi Samuel Ben Nahmani said: How do I know that it is a mitzvah [a
Divine commandment] for one to calculate scasons and astral [movements]? For it says:
“For you shall keep and do [these commandments] for this is your wisdom and knowledge
in the eyes of the nations {Deuteronomy 4, 6). Which wisdom is considered by the nations?
This is the calculations of seasons and astral [movements] (Talmud Shabbat, 75a).

‘In recent times. members of the ultra-Orthodox camp have raised concerns over the access that
some computer technology gives to the media that is not in accord with their (Jewish) philosophy.
As an example. some 40,000 ultra-Orthodox. US-based Jews attended a meeting at Citi Field (in
New York, NY) to hear lectures about the dangers of the Internet (Grynbaum 2012). Similarl y. in
Isracl. public calls are sometimes made to ban home computers in ultra-Orthodox communi
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Rabbi Samuel Edeles (known as Maharsha), the wi_oc_::.nn:.g. Biblical
vommentator, argued that this rabbinic statement is not speaking about calculating
the Jewish calendar, since this is a calculation by the moon, but rather we are
speaking here of the mathematical calculation of the movements of the heavenly
hodies. Thus, Rabbi Josef Karo (2009) in his Code of Jewish Law (published 1565)
allows one to look into an astrolabe on the Sabbath since Rabbi Karo understood
that there is a rabbinic ordinance to study the heavens.

Both of these rabbis based their opinions on the rabbis of the Talmud who held
scholars of astronomy in great esteem and had no problem admitting a mistake if
proven wrong by non-Jewish scientists in this issue (Talmud Pesahim, 94h). In general
the feeling was that there was wisdom to be gained from the scholars of the nations in
(his field, as the rabbinic dictum states: “If they tell you there is wisdom among the
nations, believe them™ (Midrash Rabbah Eikhah. 2, 17) (Freedman & Simon. 1939).

Aside from the high regard. the rabbis had for astronomy, the relation to the exact
sciences was seen in quite a practical sense, similar to the attitudes towards technology.
I the area of biology, we have a few sources for the study of zoology or botany in
vrder to better understand the commandments. The Talmud states that Rav. the
third-century head of the Talmudic academy in Sura, Babylonia, spent 18 years with
“liepherds in order to be able 1o differentiate between temporary and permanent
wounds in animals, This he did to identify which animal qualified as a first born
Gucerifice) for the Temple (Talmud Sanhedrin, 5b).

The students of Rabbi Ishmael dissccted the dead body of a criminal to under-
stind issues of purity and non-purity (Talmud Bekhorot, 45a). Again, the Talmud
4-cepts the opinion of non-Jewish botanists when deciding an issue concerning the
arricultural laws; its regard for the science of biology can be seen from the very fact
that it allows one to go to a physician claiming that medicine is a legitimate science
il furthermore claims that a doctor who does not charge for his skills is probably

i worth seeing (Talmud Bava Kama, 85a).

1.2.3  Philosophy

tnorder to correctly understand the rabbinic attitude towards general knowledge,
@ (also) needs to understand the rabbinic attitude towards philosophy. especially
Grick philosophy, which was the forerunner of scientific knowledge in the West:
&1 in order to understand their attitude towards philosophy. it is important to intro-
duce the subject with a brief discussion of the Talmud’s attitude to Greek culture, as
Greece was the birthplace of philosophy.

I this discussion we differentiate between two issues: Greek language on the one
haad and Greek philosophy on the other. The Mishnah (Megilla 1. 9) states that Rabbi
Gainliel permitted the translation of the Torah from Hebrew into Greek. In the Talmud,
B Kapara added that speaking Greek was appropriate for a Jew since the beauty of
Jeyhet (father of Yavan in Genesis 10,2 which is the Hebrew name for Greece) should
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Rabbi Simeon Ben Gamliel claimed that only Greek could capture the meaning of
the Torah in translation (Jerusalem Talmud Megilla, 1, 9).

Despite the Talmud’s positive attitude towards the Greek language (and the exact
sciences) it saw the Greek use of verbal intimation negative light but was generally
silent about Greek philosophy (See Hokluna Yevanit in Zevin (1963)). In the post-
Talnudic period Greek philosophy was an issue debated for centuries among Jewish
thinkers that set the tone for some of the modern Jewish attitudes towards philosophy
and science.

Rabbi Hai Gaon of cighth-century Babylonia saw Greek philosophy as some-
thing which could sway one from the path of truth. Saadiah Gaon (882-942 CE),
however, embraced the Islamic Philosophy of the Kalam.* which was strongly based
on the Greek philosophical model, and was well versed in the sciences of his day.
Isaac Israeli (855-955 CE) in Kairouan (modern Tunisia) also drew heavily on the
philosophy and science of his day.

In Spain, the attitude of most rabbinic figures began with the acceptance of the
value of Greek philosophy. Solomon Ibn Gabirol (10201057 CE) took a neo-
platonic stance in his Fons Vitae (the Latin edition of what has been shown to be the
original Mekor Hayim — Source of life) as well in his classic poem Keter Malkhut
(The Crown of the King). Abraham Ibn Daud (1110-1180 CE) wrote an astronomi-
cal work and was the first to create a Jewish philosophical work based on the
writings of Aristotle. titled Emunah Ramah (The Sublime Faith). Bahya Ibn Paquda,
in the late eleventh century saw the study of Greek philosophy as an important tool
for understanding nature and metaphysics incorporating these ideas in his Duties of
the Heart (Ibn Paquda 1970). Abraham Bar-Hiyya (10701136 CE) embraced
Aristotelian thinking openly in his Higavon Henefesh (Meditation of the Soul) and
wrote works on astronomy, mathematics, and geometry (Bar-Hiyya 1968). Similarly,
Abraham Ibn Ezra (1089—1164 CE) incorporated Aristotelian ideas and astronomy
into his Torah commentary. He wrote a work entitled Lukhot (Tables) entailing
astronomical tables and wrote a work on the astrolabe entitled Keli Nehoshet
(The Copper Instrument) as well as Yesod Mispar (Basic Numbers) on arithmetic.

Maimonides (1135-1204 CE) was an avid believer in the importance of studying
Greek philosophy and science and formulated in his Commentary on the Mishnah,
the famous statement: “Accept truth from whoever offers it™ (Maimon 1961). This
echoes the (previously discussed) Talmudic respect for all knowledge, even that
which originates outside the Jewish world. In addition to discussing issues of Greek

philosophy and cosmology in his philosophic work. Guide for the Perplexed (Maimon
1956). Maimonides even incorporates ideas on cosmology into the first volume of his
Halakhic® work, the Mishneh Torah (Repetition of the Torah) (Maimon 1987).
Maimonides saw human reason and faith as inseparable. After all, if God created

‘Kalam is an Islamic school of philosophy that seeks theological prineiples through dialectics it

flourished in what is today modern Irag. from the eighth to tenth century CE (Wolfson 1976).

‘Halakha is the collective body of Jewish religious law, including Biblical law and later Talmudic
AT - ione Tudaism classically draws no distinction in its

e meterne and trar
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humankind with the faculty for reason. then it cannot be that this God-given gift is at
odds with revelation. The faculty of human reason is the “image of God™ through
which He created us (Guide for the Perplexed, 1, 1). Therefore, we need to use this
{faculty to understand revelation correctly. The need for harmony between reason and
fevelation, he states clearly: “We always attempt to integrate Torah and reason, and
iherefore will always explain issues (of faith) from a natural point of view. Only that
which is clearly described as a miracle (by the Bible) without any other possible
&xplanation. will we grant it the name of miracle™ (as cited by Shilat 1995). Therefore,
i issues of science and philosophy, Maimonides goes to great lengths to demon-
tiate how the scientific thinking of his day is in total harmony with Jewish faith.
liven with the difficult issue of Aristotle’s theory of the eternity of the universe,
«hich appears totally opposed to the Biblical notion of creation, Maimonides defends
' (Biblical) act of creation by using Aristotelian logic and arguments from nature
tsttide for the Perplexed 2, 13-32). The place of logic is so important in Maimonides
thinking that he argued that logical deductions from revelation are part of the original
jntention of the revelation (Guide for the Perplexed 3, introduction); therefore.,
revclation and reason can never contradict cach other. Maimonides believed in the
ms¢parability of revelation and reason (and its derivative, science). This is best dem-
ofedrated by his statement that “if he would have been convinced that science had
proven that the earth was created differently than our understanding of the Biblical
a.nXm he would have had no problem reinterpreting Genesis 1, 17 (based on Guide
For the Perplexed 2, 25 as cited by Sacks (2011, pp. 219-220)).

e philosopher Gersonides (1288-1344 CE) accepted the Aristotelian ideas as
$¢/101¢d through Islamic philosophy and was an avid student of the sciences himself
“wiiimg on arithmetic, geometry, trigonometry, and astronomy (Touati and Goldstein
2007y, He is said to have invented a marine navigational tool called Jacob’s ladder
¢ Ltord Encyclopedia of Philosophy, http://plato.stanford.edu/entrics/gersonides).

Iven Judah Halevi (1075-1141 CE) who claimed in his Kiezasi that philosophy
w i linited in its ability to prove religious belief was still well-versed in philosophy
ar lihe sciences (Halevi 1998). In addition, the Raavad of Posquieres, in the twelfth
¢ vy, who was a contemporary of, a commentator on, and fierce opponent of
M imonides, is still quite silent concerning Maimonides” embrace of philosophy. In
8ddinon. Nahmanides (1194-1270 CE) despite his leaning towards Kabbalah,
def niled the study of the sciences and Maimonides® Guide to the Perplexed in face
of French rabbinic opposition (Shavel 1963).

L weneral, the entire Spanish era (900-1391 CE), prior to the inquisition was an
aqe | acculturation in which rabbis openly embraced Western thought and culture
@h/le 1 cmaining faithful to their religious beliefs. It was also the most creative period
steek ot philosophy in which the three monotheistic religions, Judaism, Christianity,

I lam, stood side by side on the Iberian Peninsula, Despite any ongoing political

sty /1. the thinkers of all three religions openly borrowed ideas from each other in
the. " umon battle against problems arising from Aristotelian thinking.

M iinonides borrowed ideas from Al-Farabi and Avicenna. Gersonides borrowed

o \.ﬁ.r\ Irom Averroes and Al-Farabi and Thomas Aquinas borrowed openly from
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Hayim (Source of Life), translated into Latin, was mistakenly thought to be the
product of an Arab-Christian scholastic philosopher by the name of Avicebron until
the Hebrew original was discovered in 1846 by Solomon Munk.

In general, as Shuchat (2008) noted, Jewish philosophy evolved when two events
occurred: (1) a meeting between Judaism and Western culture took place and (2) a
period in which the Jewish community enjoyed at least minimal civil rights as a
minority. This occurred during three time periods: (A) the Hellenistic period from
about the second century BCE in Israel and Egypt until the end of the revolt against
the Roman empire in 115 CE in Alexandria; (B) the Muslim period, from the eighth
century until the expulsion of Jews from Spain in 1492: and (C) the modern period,
from the emancipation of the late eighteenth century until today.

In these three periods Jews experienced both Western culture and felt accepted
enough to ask themselves how their neighbors saw them and took interest in the
surrounding culture and thought. In the interim periods, where the Jews of the
Western world did not enjoy these rights, they usually limited their study to Jewish
legal writings and Kabbalah.®

54.2.3.1 The Opposition to Philosophy

The controversy over Maimonides writings saw the growth of an anti-philosophical
movement in Provence and Spain. The Maimonidean controversy began during
Maimonides® lifetime but turned into an anti-rationalist debate only in its second
stage (1230-1235 CE). Solomon B. Abraham of Montpellier, David B. Saul, and
Rabbi Jonah Gerondi led the anti-philosophy movement in 1232 CE. Their argu-
ment seems to have been more that the Jewish philosophers were compromising on
the observance of the law and allegorizing scripture and Biblical miracles, than an
attack on philosophy per se. With the burning of Maimonides books by the church
in 1232 CE, the shock brought Rabbi Jonah Gerondi to retract and the controversy
ended (Ben Sasson et al. 2007).

The third stage of the controversy (1288—1290 CE) was short lived, but the fourth
and final controversy (1300-1306 CE) seems to have erupted again due to renewed
allegations that the rationalists gave allegorical interpretations of the Bible, were lax
in observance of the law, and denied Biblical miracles.

Rabbi Moses Aba Mari Astruc of Lunel persuaded Rabbi Solomon Ben Adret
(also known as Rashba) to join forces. The Rashba was willing only to ban the study
of philosophy or the natural sciences before the age of 25 (Ben Adret 2000).

" Kabbalah (literally “receiving™) is a discipline and school of thought discussing the mystical
aspects of Judaism. It is a set of esoteric teachings meant to define the inner meaning of both :wn
Bible and the traditional rabbinic literature (including Midrash and Talmud) as well as to explain
the significance of Jewish religious observances in light of the inner soul and upper spiritual
worlds. The term Kabbalah, meaning Jewish mysticism, is a term from the twelfth century CE and
afterwards. However, Jewish mystical texts date back to at least the second temple period if not

T e e Wabhalicnie il ic the hoak of Zohar or more correctly Zoharic literature.
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However, even Rashba, who opposed philosophy, neither had no problem with the
study of Greek medicine (Reponsa part 1, letter 415) nor was he actually against
studying the exact sciences.

It is possible that the political changes in Spain helped create the anti-rationalist
movement. With the re-conquest of Spain by the Christians, Jews were suffering
from the crusades and from the impact of martyrdom in their wake. The
Maimonidean synthesis with Greek culture seemed less appealing and a move to
mysticism was being felt. After the massive conversion of Jews to Christianity
during the months of Spanish rioting against the Jewish communities in 1391,
many Jewish scholars regarded the adherence to philosophic doctrine as a threat to
the Jewish community; this included Hasdai Crescas (1340-1412 CE) who criticized
Aristotelian physics in what was to be one of the first serious attacks on the system
(Wolfson 1929).

Alter the Spanish expulsion, the interest in philosophy dwindled in the Jewish
world. With the exception of scholars such as Joseph Solomon Delmedigo
(1591-1655) in his book Sefer Elim: R. Moses Isserles (1520-1572) of Cracow
and R. Abraham de Herrera (1570-1635), who combined philosophy and
Kabbalah; R. Menasseh Ben Israel (1604-1657); R. Moses Zacuto (1625-1697),
a kabbalist who was in contact with Spinoza; and R. Loew of Prague (1520
1609, known as the Mabharal), Kabbalah took over from philosophy as the main
intellectual interest.

David Nieto (1654-1728 CE). in his Second Kuzari, claimed that the rabbis of
the Talmud were never against philosophy (Nieto 1993). In the eighteenth century,
scholars like Rabbis Elijah Ben Solomon Zalman ( 1720-1797, better known as the
Vilna Gaon), Jacob Emden, and Jonathan Eibeshitz still held the sciences in
ireat respect. The Vilna Gaon was quoted as saying that for every amount that one
lacks knowledge of the general sciences, he lacks one-hundred fold in the study of
lorah (Baruch ben Jacob (1780) of Shklov, Introduction to his translation of Euclid
in Hebrew). The Vilna Gaon even wrote his own treatise on algebra titled, Avi/
Meshulash (The Three Rams), but concurrently he was rather cold towards philoso-
phy (Shuchat 1996).

With the onset of the Jewish emancipation (from the later cighteenth to twen-
ticth century) in Europe and Russia came the rise of the Jewish haskalah (or
enlightenment) movement, which saw its goal to reintroduce secular education to
the traditional Jewish masses. In Western Europe. the father of the Jewish heaska-
lalt movement was Moses Mendelssohn (1729-1786), a traditional and observant
lew well versed and acculturated in German intellectual society. Mendelssohn set
but to portray Judaism as a religion of reason in his work Jerusalem, using reli-
vion and philosophical reasoning hand in hand as Maimonides did before him.
Uhe first period of the haskalah (in the late cighteenth century and the beginning
ol the nineteenth century) saw many religious Jews, especially in Eastern Europe,
cven rabbis, embracing the message of secular studies alongside Torah studies:
however, with the secularization of the Russian and Eastern European haskalah
movement, rabbinic leaders disassociated themselves with it and even became
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Since then, ultra-Orthodox” Jewish thinkers tended to disassociate themselves
from the study of secular knowledge, especially philosophy and the humanities,
even if they had no overall opposition to the exact sciences. An example of such
was the voluntary closing of the Volozhin Yeshiva (Seminary) in Lithuania after
the government forced its students to include secular studies into its syllabus in
the second half of the nineteenth century (Stampfer 2005). .

In the Hassidic® (ultra-Orthodox) camp as well, there was a fecling of suspi-
cion towards philosophy. However, even Rabbi Nahman Ben Simha of Breslov,
the famous anti-rationalist Hassidic leader, who shunned philosophy (Ben
Simha 1990) claimed that there was some good in all of the sciences (Likutei
Mohran 18).

The revival of secular studies within Orthodoxy in Western Burope is attributed
to Rabbi Samson Raphael Hirsch (1808-1388) who coined the term Torah Im
Derech Eretz (or Torah with secular knowledge). Later in the twentieth century
Rabbi A. 1. Kook (first chief rabbi of prestate Isracl) believed that all Torah scholars
should have a basic knowledge of general culture and science. This has become the
position of the modern-Orthodox stream in Judaism. However, within the ::.E.
Orthodox world, the exact sciences. i.c., physics, chemistry, and biology (excluding
evolutionary biology), are tolerated but the humanities (including philosophy) are
viewed with profound distrust.”

"In general, Orthodox Judaism is the approach to Judaism that adheres to the ..wr_nwwan interpreta-
tion and application of the laws and ethics of the Bible as found in the Talmudic literature. In the
early nineteenth century. Orthodox Judaism divided into two different camps, the modern Orthodox
and ultra-Orthodox which encompass a wide spectrum of beliefs. Nonetheless, Waxman (1998)
details three major differences separating modern Orthodoxy and ultra-Orthodoxy. H_ﬁ first
involves the ultra-Orthodox stance towards the larger society in general and the larger u,ﬁimr com-
munity, which is essentially an attitude of isolation. as opposed to the wncfm?n u::._E_u of _A_E
modern Orthodox. The second is in reference to modernity, general scholarship and science, with
the ultra-Orthodox being antagonistic and modern Orthodoxy being mcnc_:,..scmbszm, if :c._ ».:s..uzm
welcoming. Third, there is a basic difference between the two in their attitudes towards h_o:_.m:,_
and active involvement in the rebirth and development of Israel, with the ultra-Orthodox being
antagonistic and the modern Orthodox welcoming Zionism as a religious <.m_so. In this chapter we
will use the English term ultra-Orthodox (even with its political connotations) as opposed to the
Hebrew term. Haredi, as this is the more common term in English sources.

8 Hasidism is a branch of ultra-Orthodox Judaism that promotes spirituality and joy through the
internalization of Jewish mysticism as the fundamental aspect of the Jewish faith. It was founded
in the eighteenth-century Eastern Europe by Rabbi Isracl Baal Shem Tov _wﬁvmiiocf as a reac-
tion against overly legalistic Judaism identified with Orthodox Jewry in Lithuania {sometimes

called Mitnagdim (pl.) or “the opposition™). Today. the ultra-Orthodox community is comprised of

both Hassidim and Mitnagdim.

9The ultra-Orthodox community saw support for their position in the opposition of the rabbis of

T i« eeemnment hetween the anti-rationalists and the Maimonidean
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54.2.4 Cosmology and Cosmogony (In the Modern Period)
542.4.1 Cosmology

Despite the seeming open-mindedness towards science in the nineteenth-century
Western Europe, there was a greater ambivalence towards science in Eastern Europe
indicated by the pain that the parting with the geocentric system of planets had on a
lew Jewish thinkers. The Vilna Gaon in the late cighteenth century still spoke of a
Ptolemaic astronomical system in his commentary to the mystical Sefer Yetzirah
(Book of Creation). Is this due to opposition to the new astronomy or just a lack of
awareness? The Gaon studied philosophy and science from Hebrew texts: thus, it is
possible that these texts were outdated and therefore could have had antiquated
views of science. It is also possible that his ideas were just commentaries on the
views in the Sefer Yetzirah which was written close to the Ptolemaic period.

Another scholar from Vilna, Rabbi Pinchas Elijah Horowitz (1765-1821 CE), in
| /97 CE, published Sefer Habrit (Book of the Covenant), which acted as a Jewish
cneyelopedia of science. This volume needs special attention since it was extremely
popular in the nineteenth and early twentieth century among Hastern Europe Jewish
wholars, as evidenced by its more than 26 editions published between 1897 and
115 CE in the original Hebrew as well as in Yiddish and Ladino (Robinson 1989)."
\n unusual aspect of this work was its attempt to create a synthesis between scicnce
el Kabbalah (Robinson 1989). In the chapters on astronomy Horowitz displays
\ mpathy to the Copernican system but ultimately rejects it in favor of the geocentric
sosition (Rosenbloom 1996).'

Rabbi Reuven Iandau (as cited by Robinson 1983) of Romania wrote books on
nieonometry (Middah Berurah or Clear Measurement) and astronomy (Mahaleckh
it Kokavim or The Movement of the Planets). In them, he tried 1o explain to the
r all the fundamentals of these ficlds, but he was also careful to integrate an

planation of how the Divine force permeates all of nature (Brown 2008). Despite
111 knowledge of the new cosmology, he raises objections to Copernicus’ proofs and
wlew with the geocentric universe for spiritual reasons; if the Earth was not the

nter of creation, possibly humanity was not the center cither. Landau, as with

I wowitz's Sefer Habrit before him, adopts Tycho Brahe’s system in which the sun

il the moon revolve around the Earth but the other planets revolve around the sun.

i lnsever, it should be mentioned that in the second edition of this book in 1818 CE,

. publisher writes that it is possible for a believing Jew to adopt the Copernican
il he so chooses (Brown 2008).

lomon Schechter, the noted scholar of the Cairo Genizah in the early twentieth century,

i+, that in his youth in a village in Romania, he heard of America through Sefer Habrit
I odunson 1989).

(2002, 2006) shows that in recent years. there has been a revival of geocentrism
a the Olrthadox community including rabbis and scientists; it is unknown how wide-

S T
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In Bialystok, Hayyim Sclig Slonimski (1810 1904 Cla was o almudise, a
mathematician, and » popularizer of science for traditional Jews, Coming from the
same mind-set of the Vilna Gaon and Sefer Habrit that secular knowledge is necded
for the proper comprehension of Torah, he published his first volume on mathemat ics
titled, Mosdei Hokhma (Foundations of Wisdom) in 1834 with rabbinic approbations
(Robinson 1983). In 1838, he published a book on astronomy entitled Toldor
Ha-shamayim (The Heavenly Hosts). He was one of the first to explain that the six
days of creation are really six eons and therefore came closer to the ideas of the
geology of the time than those relying on Biblically based calculations for the
Earth’s origins (Robinson 1983). In sum, Slominski looked for synthesis between
science and rabbinic literature,

In Western Europe, however, Jewish thinkers seem to have been quicker to accepl
this new worldview. Raphael Halevi of Hanover (1685-1779 CE) a mathematician
and philosopher, who had studicd with Leibnitz, published two books in astronomy
in 1756 CE. In his Tekhunat Ha-Shamayim (Astronomy of the Heavens), he openl y
embraces the Copernican system. It is of interest that Rabbi Landau read this work
and quoted from it, without adopting this position (Brown 2008). Similarly, Joseph
Ginsburg in his Ittim La-Bina (Wisdom of our Days) explained that one could accept
the Copernican model and remain a faithful Jew. Doy Ber Rukenstein in his
two-part series on astronomy entitled Mesilot Ha-Meorot (Pathways of the Heavenly
Bodies) (as cited in Robinson 1983) talked of Copernicus’ model as being accepted
by all scientists of his day. Therefore, writing in the late nineteenth century, Rabbi
Samson Raphael Hirsch could say:

What Judaism does consider vitally important is the acceptance of the premise that all the
hosts of heaven move only in accordance with the laws of the one, sole God. But whether
we view these laws from the Ptolemaic or Copernican vantage point is a matter of total
indifference to the purely moral objectives of Judaism. Judaism never made a credo of these
or similar notions (Hirsch 1992, p- 263).

54.2.4.2 Cosmogony (Including Evolution)

In classical Jewish philosophy, Aristotelian physics and cosmology were seen as a
challenge, rather than as an overt threat; thus, although being diametrically opposed

to the book of Genesis, great effort was invested in order to reach a synthesis

ation narrative. In the twelfth century, Maimonides in his Guide for the Perplexed
took great pains to explain how one can explain creation with the same Aristotelian
hypothesis but with some alterations.

In the nineteenth century, rabbinic thinkers dealing with the new theories of
cosmogony and particularly evolution acted in a similar same way. Orthodox Rabbj
Israel Lipschutz of Danzig was a learned legalist who had a great interest in the
science. Writing in the 1800s, before Darwin’s On The Origin of Species was
published, Lipschutz was familiar with the “evolutionary” theories of Lamarck.
Rather than seein g the new theories as a threat to Biblical belief, he sees the idea of
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A tee age and the regencration of life as » proof for the Jewish belief in the eventual
tesurrection of the dead. No criticism ofthe theory can be found in his writings, just
< great enthusiasm that science is now proving the age old Kabbalistic theory that
there were earlier worlds than ours (Shuchat 2005).

In the post-Darwinian world of the nineteenth century, there was still no major
change. Jewish thinkers like Rabbis Elijah Benamozegh of Italy and Samson
Raphael Hirsch of Germany, writing at the same time that the Church and the scientists
of Europe were batt] ing cach other verbally, did not see evolution as a major threat
to Jewish belief. For example, Rabbi Hirsch writes:

Judaism is not frightened even by the hundred of thousands and millions of years which
the geological theory of the earth’s development bandies about so f; reely. Judaism would
have nothing to fear from that theory even if it were based on something more than mere
hypothesis, on the still unproven presumption that the forces we see at work in our world
today are the same as those that were in existence, with the same degree of potency,
when the world was first created. Our rabbis, the Sages of Judaism, discuss [Bereshit
Rabbah 9, 2 and Mishna Hagigah 16a] the possibility that earlier worlds were brought
into existence and subsequently destroyed by the Creator before He made our own earth
in its present form and order. However, the rabbis never made the acceptance of this and
similar possibilitics an article of faith binding on all Jews. They were willing to live with
any theory that did not reject the basic truth that every beginning is from God (Hirsch
1992, p. 265).

Rabbi Elijah Benamozegh (1862) saw the new scientific discoveries as proving
the Midrashic and Kabbalistic notion of earlier worlds which God created before
our own:

In conclusion, this belief in carlier worlds is an ancient one in our nation and it stands as a
proof for the divine nature of the Torah, which natural science now confirms. . ., And I
finish [this discussion] with the dear words of the scholar in the Kuzari [1,40] who said: ‘If
a believer in Torah had to admit to the existence of primordial matter of earlier worlds that
predated us, this would not blemish our faith’ (Benamozegh 1862).

In addition, Benamozegh saw the new theories of evolution as a proof of human
potential and ultimately of the resurrection:

I believe, as science teaches, that animal forms appeared on the earth and evolved into more
perfect beings, either as Cuvier said, by revolutions and cataclysms, or by slow evol utionary
processes, like the opinion of the modernist Lyell, or Darwin and others. More and more
perfect species have developed, one after the other, over the course of millions of years on
the face of the earth. The most perfect form is Man. But will nature stop here? This would
indeed be strange, Present humankind, as Renan [French expert of Middle East ancient
languages and civilizations] says, will evolve into another, more perfect human bei ng. But
Renan and the others stop here. They do not say that the order that rej gns in the physical
world has to reign in the moral one as well, and that there is no reason to believe that the “I°
that force which created the actual human, does not have to create the future human as well.
They do not say that the 14 monads, the atoms, which are minuscule forces, are indestruc-
tible (as science teaches) for it is inevitable to believe that they will compose the future Man
on a regenerated earth. All this is stated by Judaism. and is called the Resurrection
_Wnsm:.ounwr 1877, pp. 276-277).

Similarly, Rabbi A. I. Kook’s writing in the carly twenticth century also dis-
played an optimistic view of evolution claiming that it is closer to the Kabbalistic



notion of cication than e philosoplncal wheq of vres

tor ex ninlo. Despite (s
enthusiasm in his more philosophical w ritings, in his public letters, Rabbi Kook

wriles more cautiously. After explaining (0 a correspondent why the new theories of

evolution do not contradict the Torah, he writes:

We do not have to accept theories as certainties, no matter how widely accepted, for they
are like blossoms that fade, Very soon science will be developed further and all of today’s
new theories will be derided and scorned and the well-respected wisdom of our day will
seem small-minded Feldman ( 1986, p. 6).

ﬁo::::ma...m this trend, Rabbi Isaac Halevi Herzog (the first chief rabbi of Israel),
writing in the mid-twentieth century, displayed the discomfort that many later
rabbinic figures were to have with the theory of evolution. This discomfort was
caused not just by the challenge which this theory posed to Biblical exegesis but by
the fact that it was considered to be one of the paradigms of modemn secular
scientific thought, which many of these rabbinic figures felt was in opposition to all
organized religion (Robinson 2006).

Some rabbis of the second half of the twentieth century began, like their Christian
contemporaries, to see the theory of evolution as a threat. As Orthodox Jews entered
the arena of the sciences, many of them entered the battle against evolut; on, arguing
from a scientific standpoint, rather than a Biblical or Talmudic point of view, and
looked to those who opposed evolution as their comrades in arms (Cherry 2006),
Rabbi Herzog’s attempt to look for ways to harmonize the simple meaning of
Genesis 1 with evolution without the multitude of rabbinic commentaries reflects
this new attitude:

How can the Torah chronology be scientifical] y defended, in view of the acons which sci-
ence postulates for the existence of man upon this carth? There is, of course, the well known
Midrash, ‘boneh olamotu-maharivan’ [he built his worlds from annihilation] [Midrash
Genesis Rabbah 3. 7: Ecclesiastes Rabbah 3:] 1], but this can onl ¥ help if we assume that
“maharivan™ does not mean annihilation, so that we can assume that fossils of man asserted
by science to be so many hundreds of thousands of years old are relics of 2 previous earth,
Yet anthropology seems to assert upon internal evidence that the present man is already
hundreds of thousands of years old! [...] Of course, strictly literal interpretation of the
Pentateuchal text is out of the question, But super literary interpretation should be resorted
to only when reason absolutely rules the literary sense being utterly impossible... (as cited
in Shuchat 2008-2009, p. 155).

Rabbinic scholars are not detached from the world around them. During periods
of social turmoil, when the thinkers of the age begin to doubt the validity of the
scientific order of the day, Jewish thinkers do so as well. The events of the Second
World War proved both the supreme power of scientific technology as well as the
threatening implications of the misuse of that power. The subconscious social
impact of the atom bomb attacks on Japan and a war that used modern technology
to claim millions of lives cannot be underestimated. Although faith in science

"“The kabbalists had a different take on creationism seeing it more as an act of emanation rather
than creation ex nihilo, They also differed on the question of the time that it ook to create the
universe (Shuchat 2009).

I achall alter the war, and the seientific
et

A i
:_,”___:_. the disillusionment with science, in general, and more .ﬁ.vor.:_np:w evolu-
tion that put it on the defensive in the 1960s and 1970s :wn:-_.ug_a _oc_.u.

The technological hoom of the nineteenth and early gc::n.& no.:ﬁ:._nm _.aa to a
el in the omnipolence of seience. and religious fundamentalist voices against the
Iheory of evolution were stifled, out of respect for science; by the .Eq:m, however,
tacks on science gained legitimacy, and the popular reaction to science was now a
mixture of enthusiastic support and profound mistrust (Ben-David _c‘o_ r. i

In the Jewish world, a second element contributed to rﬁommmﬁ_ &m%._: %c_j sCi-
ciee. After the destruction of European Jewry, including m.m__ major :..E;.::o:m of
lewish learning and culture, some of the Orthodox rabbinic leadership Ea.ﬁw..mn
thing possible to hold on to what remained and __.n_.a mcmvncﬁ.m_d. new way oﬁ. 5_,: m
me that might pose some type of threat to religious mEd_cw_. jwomn _mn::mv. .o

tspicion towards all new ways of thinking became more manifest in the ww%onﬂ._”‘m.
1+ society as a whole became critical of science. As a nom:._r the late twenticth cen—
firy saw the Jewish attitude to science take on different voices. The theory of evolu-
ton, in particular, which was seen as one of the v».Ba.me of EE@E. .z,cn..;mw
twientific) thinking, became representative of how various elements in Judaism see
wligion and science. The syntheses of classical Jewish philosophy were therefore at
mies forgotten.

ty emerged from the war with enhanced prestige. these events planted the

\pproaches of Reform and Conservative Thinkers Towards Evolution
i the Twentieth Century

I historical picture for Judaism in the nineteenth and twentieth n”nﬁmiom vnno&wx
en more complex with the rise of non-Orthodox movements in m..E,:c.c.. which
rentually made their way to North America in the late nineteenth century. —,Jro.scsl
"thodox rabbis of the early twenticth century were very committed to finding a
v to synthesize between science and Judaism, specifically the Een_nﬁ._ E.no@ M_w
‘olution. The theological debates, which arose in light of .50 Scopes trial in H.ctm,
vr the legality of teaching evolution in public mc:co_,n._:. %n:uowmmn ?:E:ﬁ.w
"98), generated a discussion among leading Reform rabbis in the United States o
W o treat this sensitive issue. .
Ihe view of Reform rabbis of the 1920s was identical to their c_,c%mnmmcam.
Iabbis Kaufmann Kohler and Emil Hirsch of the late nineteenth century, in m:w.:.
«liel that fundamentalists had erred in understanding the first verses of Genesis.
Uerally. and in assuming that evolution denied a creator Aws,o_:m. wc:o.v” They
“ued that Genesis is not a textbook for science and literal zzﬁﬁ_.ns.sc:m of it were
1 aceeptable. Reform rabbis went as far as claiming that progressive n:m:.mﬁ. and
‘wignwere an inherent part of evolution and therefore provided a case for God as
creator (Swelitz 2006). In the 1930s, Rabbis Cohon., Brickner, M.EQ Felix rné‘w saw
new physics as supporting the view of intell igent design making the evolution of
il possible (Swelitz 2006).
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Conservative rabbis in the 1920s and 1930s like Levinthal and Finkelstein took
the same position as the Reform on this issue (Swelitz 2006). Rabbi Mordecai
Kaplan was somewhat of an anomaly at this point adopting a naturalist approach to
God that disregarded the theological arguments leading from evolution to God.

In the postwar era of the 1950s and 1960s, Reform Rabbi Emil Fackenhein.
Rabbi Abraham Joshua Heschel of the Jewish Theological Seminary, and theologi-
cal scholar Will Herberg believed that an excessive reliance on science and reason
had distorted the proper understanding of Judaism (Swelitz 2006). No evolutionary
argument can explain a personal God. It is necessary to demarcate the boundaries
between science and religion, they argued.

By the end of the 1960s, evolution was generally ignored by most among the
Conservative and Reform, except in the writings of Reform Rabbi W. Gunther Plaut.
This position, separating science from religion, was challenged by Reform Rabbis
Levi Olan and Roland Gittelsohn and Conservative Rabbi Robert Gordis. who
defended the centrality of reason and science in Jewish theology. Gittelsohn
was personally interested in evolutionary biology and advocated what he called
“religious naturalism” invoking the new science to aid one in proving the existence
of God (Swelitz 2006). Gordis shared Milton Steinberg’s belief that religion has to
provide a philosophy of life which includes the conclusions of science.

In the 1980s there was a renewed interest in evolution, with the attempt by
creationists in the United States to gain equal time in public schools for teaching
Biblical creation. However this time, Reform rabbis, like William Leffler and Jack
Luxemburg, maintained the need to emphasize the limitations of science in proving
or disproving God (Swelitz 2006). This apparent divorce of science from religion in
the 1980s was followed by evolution reentering Jewish theology with the renewed
interest in Kabbalah. The idea of cosmic evolution was adopted by Reform Rabbi
Lawrence Kushner as well as Rabbi Zalman Schachter-Shalomi of the Jewish
Revival Movement and Prof. Arthur Green.

Approaches of Ultra and Modern-Orthodox Thinkers Towards
Evolution in the Twentieth Century

Turning to the postwar Orthodox world of North America, we see that the situa-
tion was different. It was mentioned previously that Rabbi Herzog was hesitant
in utilizing the rabbinic notion of earlier worlds and preferred to see if there were
scientists who held other views. The second half of the twentieth century saw
Orthodox responses to evolution, which were much different than those of the
late nineteenth and early twentieth centuries. The ultra-Orthodox saw evolution
as representing a secular alternative to the religious weltanschauung and there-
fore saw it as stepping over its legitimate boundaries. Rabbi Moses Feinstein
claimed that
Textbooks of secular studies that contain matters of heresy with respect to the creation of

the world... are forbidden to be taught...If it is not possible to obtain other books. it is
necessary 1o tear out those pages from the textbook (Feinstein 1982).

ol Thetoneal Tnterac tions, Between Tndarsi and Sownce amd hen Influence... 1737

More modern-Orthodox thinkers looked [or inroads to recreate the syntheses of
carlier days. Like his predecessor Rabbi Herzog, Rabbi Aaron Lichtenstein wrote in
the late twentieth century:

Confronted by evident contradiction [between Torah and science] one would... initially

strive to ascertain whether it is apparent or real... whether indeed the methodology of

madda [science] does inevitable lead to a given conclusion, and ... whether... Torah can be
interpreted... so as to avert a collision (Robinson 2006, p. 78).

An interesting phenomenon that developed in the second half of the twentieth
century, with the entry of Orthodox Jews into Western universities, was the place of
the Orthodox Jewish scientist. In 1948, some of these scientists founded a group
they called the Association of Orthodox Jewish Scientists (AOJS). One of its aims
was to resolve “apparent challenges of scientific theory to Orthodox Judaism™
(Robinson 2006, p. 79), and evolution, specifically, was an important issue that they
needed to deal with.

In the late twentieth century, three Orthodox Jewish physicists can be seen as
representing three different approaches to evolution: Prof. Hermann Branover,
Prof. Nathan Aviezer, and Prof. Gerald Schroeder. The American-trained Prof. Aviezer
(1990) of Bar-Ilan University in Israel, in his work In the Beginning, took a nonlit-
eral attitude to the 6 days of creation, secing them as epochs rather than days of
24 h, but then continues to read into the literal text a novel interpretation in which
he claims that the main clements of the Biblical story harmonize with all the main
elements of modern scientific cosmogony (Cherry 2006). Aviezer also takes a non-
chronological reading of the creation story in which he sees the 6 days of creation
as representing two stages: days 1-4 which represent the formation of the structure
of the universe and days 5-6 which represent the inhabitants of the universe which
begin while the universe is being [ormed.

The second approach is from another American-trained physicist from Israel,
Gerald Schroeder. Schroeder (1998) accepts, as does Aviezer (2002), the evolution-
ary timetable; however, in a novel literary hermeneutic, he claims that the 6 days of
creation were 6 days of 24 h, but claims that according to Einstein’s theory of rela-
tivity and time dilation, from the perspective of the forward rushing cosmos (“God’s
perspective”), 6 days is equivalent to 15 billion years looking backwards.

A third perspective is that of Russian-educated Prof. Hermann Branover of
Isracl. Associating himself with the ultra-Orthodox Hassidic community of
Lubavitch, he holds a literalist view of the creation story. He uses alternative scien-
tific views to argue against scientific evolution.

Ultra-orthodox groups such as the Israeli outreach organization “Arachim™ feel
more comfortable with these more aggressive fundamentalist anti-evolution posi-
tions. The open attacks of these fundamentalists against scientific thinking have
gone so far as to find among them those who now are even questioning again
Copernican heliocentricity in the twenty-first century. Moderate elements in the
ultra-Orthodox world, such as the Aish Hatorah outreach organization, see
Schroeder’s position as saving both creationism and science, whereas modern-
Orthodox Jews feel comfortable with Aviezer's ideas or just accept a nonliteral
interpretation of the creation story (Sacks 2011),



Lvolution aside, mainstream Orthodos Jewish rabbinice thinkers temd o adopt o
gencerally positive attitude (o science. This view of the legitimacy ol seience (o
overcome the Biblical curse of the ground mentioned carlier or to heal the sick is the
age-old Jewish view which sees the idea of scientific progress as a way ol mending
the world when used for the good.

54.3 Historical Summary

This brief historical overview shows a somewhat complicated relationship between
Judaism and science, but certain tendencies can be deduced from it. As we have
seen, from earliest times, technology was seen positively as something that can help
mankind overcome the difficulties of life. The Talmud praises the study of astron-
omy and sees biology and medicine as legitimate fields of study. The Jewish ratio-
nalists of the middle ages, especially in Spain, were particularly open to general
studies and well versed in the sciences, medicine, and philosophy of their day.

The debate over philosophy in the post-Maimonidean era seems to have been
more of an attack against lax observance, as well as the non-Orthodox ideas of the
rationalists, than a ban on science per se. Philosophy was often seen as the culprit
which brought in foreign ideas to Judaism. This same style of controversy can be
scen in the middle to late nineteenth century Eastern Europe between the secular
exponents of the Haskalah (or enlightenment) and their rabbinic counterparts.

The late nineteenth century saw the rise of Darwinian evolution and its entrance
into Jewish thinking. Early thinkers until the First World War had an open and even
accepting attitude, but in the post Second World War period, suspicion arose and the
fear of foreign clements challenging Jewish faith renewed the debate over the relation-
ship of science and Judaism. Most modern orthodox, as well as well as almost all
Conservative and Reform thinkers, showed an attitude of acceptance; in contrast, the
postwar ultra-Orthodox camp, suspicious of most modern concepts, showed antago-
nism to these ideas, even if they did not oppose the study of the sciences for the need
of a livelihood or to practice medicine. Jewish educators abroad and in the educational
system of the State of Israel struggle to this day to accommodate these different
philosophical approaches, as we will see in the next sections of this chapter.

54.4 Philosophical Approaches Towards the Interaction
Between Science and Judaism

Our brief historical survey confirms what Efron (2007) previously noted about
the attitudes of Jewish thinkers towards science, in that historically it was “never
subject to consensus.” Certainly, we have seen that there were specific periods and
regions where (rabbinical) authoritics were worried about how secular science
might affect Jewish piety and so strongly opposed contact with secular learning,

v luding seience, or specilic scientihie disciplines, At the same time, Judaism has
slten fooked positively upon science, and its precursor, the study of nature and
rhronomy in antiquity, not just in its applied form where it benefits man’s ability to
lerve aliving or protect one’s health but also in order to gain a better understanding
ol the natural world.

Morcover, Efron (2007) suggests that Judaism has avoided many of the science-
relirion clashes that have occurred among the Christians. In part, this was due to the
lact that Jews never developed institutions with the coercive power to declare an
il or o book to be an anathema.” More importantly, in his view, the long exegeti-
cal tradition within Judaism of reading and interpreting texts meant that Jews by
nature did not sanctify the ideal of consensus. In fact, Jewish exegetes actively
ought to multiply interpretations to arrive at deeper understandings of a text.
Indecd, we can see this tradition of multiple interpretations operating in our brief
historical review in the previous section of this chapter.

I'hus, even if there might have been a mainstream trend during any period of
lewish history concerning how Judaism saw science, or any of its disciplines, from
i practical viewpoint, rather than looking for consensus, it is better to discuss a

pectrum of philosophical approaches that were developed to classify the (multiple)
positions of Judaism towards science. In this section, we will discuss these
ipproaches in order to create a set of definitions that can be applied to our discus-
4on about Judaism and its interaction with science education.

Much of the work dealing with the philosophical interaction between religion
ind science has focused on Christian perspectives. The four most comprehensive
works on this interaction include the books of Barbour (1997), Brooke (1998),
I aught (1995), and McGrath (1999).

Among sources dealing with Judaism’s interaction with science, there are two
<omprehensive works: Lamm’s (2010) Torah Umadda and Rosenberg’s (1988)
wienee and Religion in the New Jewish Philosophy (published in Hebrew). Both
works are important but emphasize different approaches. Lamm’s (2010) work is
wmewhat broader in that it deals with how Jewish thought has dealt with worldly
knowledge, in general, rather than just science, which is Rosenberg’s focus. From a
practical perspective, Rosenberg’s (1988) work has been used in a number of sci-
«nee education studies to classify the positions held by religiously Jewish teachers
1hodick et al. 2010) and students (Allouch 2010) in Israeli schools, and so we will
«wamine his approaches here, as a precursor to our discussion of science education:
nonetheless, whenever possible, we will integrate Lamm’s (2010) discussion.

In structure, Rosenberg’s (1988) approaches are somewhat similar to those
mentioned in Barbour (1997) albeit the number of categories he developed was
larger. Moreover, both Rosenberg (1988) and Lamm (2010) develop a set of
approaches or models based on Jewish thinkers and their interpretation of classical

" One of the most famous historical examples of the use of coercive power in the Christian world
was the Church’s imprisonment of Galileo as a heretic in 1613 for his support of the heliocentric
theory. Bronowski (1973, p. 218) argues that “the effect of the trial and the imprisonment was to
it 4 total stop to the scientific tradition in the Mediterranean.”
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Jewish texts (such as the Talmud and Midrash) which con
approach in which he delineates a set of historical-based Christian attitudes towards
science. Thus, Lamm (2010) and Rosenberg (1988) provide us with greater insight
than Barbour (1997) when we examined science education and its interaction with
Judaism. In his book, Rosenberg (1988) talks about four main approaches.

with Barhour™s

54.4.1 Limiting Approach

This approach opposes any attempt at integrating secular knowledge with Jewish
thought. From this point of view, such a mixture creates the chance that heresy may
infect the student of Torah: therefore, {rom a practical perspective, there was no
room in the curriculum of a Torah student for such lesser knowledge (LLamm 2010).
When faced with a scientific approach to problematic issues such as creation, those
adopting this approach reject the scientific approach, as it challenges the primacy of
the Bible’s literal meaning. An example of this approach can be found in the writings
of the late Rabbi Menachem Schneerson the former leader of the Lubavitch Hassidic
movement in his commentary concerning geologic time and evolution:

In view of the unknown conditions which existed in prehistoric times (atmospheric pres-
sures, radioactivity) conditions which could have caused reactions of an entirely different
nature and tempo from those known under present-day processes of nature, one cannot
exclude the possibility that dinosaurs existed 5,722 years ago, and became fossilized under
terrific natural cataclysms in the course of a few years rather than millions of years
(Schneerson 1972).

In philosophical terms, Rabbi Schneerson (1972) was rejecting the principle
of uniformity which states that the laws of nature remain unvarying throughout
time. This approach to secular learning, in general, and science specifically is most
common among the ultra-Orthodox. Such explanations also seem to match most
closely with a Christian fundamentalist view of religion and its relationship to
science, most notably those issues connected to creation and evolution. '

54.4.2 Explanatory Approach

In this approach. Biblical texts are not understood literally, but rather are explained
so that religion and science can be brought closer together. Contradictions are

"Regarding evolution, Robinson (2006) argues that care should be taken in blindly comparing
ultra-Orthodox attitudes to fundamentalist Christians too closely. The ultra-Orthodox are united in
their opposition to Christian creationism as it is based on the King James Bible and not on tradi-
tional Jewish texts. which incorporate the cumulative perspectives obtained from (a large number
of) traditional Torah commentaries and interpretations. In fact, Robinson (2006) could only find one
source written from an ultra-Orthodox perspective whose author identifies as a creationist. Thus, at
least in philosophy. if not deed, the ultra-Orthodox do differ from fundamentalist Christians.
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viewed asd erpretation.

lisunderstanding ol the Bible and simply e
For example, with regard to the Earth’s age, some Jewish Biblical commentators
that the days of ereation went Far beyond a 24-h period of time, or as Rabbi
hu states in the Midrash that “God created [many] worlds and destroyed
them until he ereated this one™ (Rabba Bereshit, 3, Sect. 7). Thus, according to this
mlerpretation, there were cycles of destruction and creation culminating in this
world, such that the age of this world far exceeds the 6-day period of creation.

Among the most important exponents of the explanatory approach was
\aimonides. More than that, his attitude to secular studies, in general. was not just
that it was permissible but that there was an “obligation to pursue them as an act 0 f
mitzvah” (i.e., religious command) (Lamm 2010, p. 67).

re propwet

54.4.3 Parallel Approach

I'his approach sees contradictions between science and religion as being derived
ltom not clearly separating between the domains, as the former deals with rational
v planations of nature, while the latter focuses on religious belief which illuminates
nan purpose, meanings, and values. Each domain has value for human experience.,
but they should not be integrated. Scientist and philosopher Yeshayahu Leibowitz is
a noted exponent of this approach:

There is no mutual dependency between scientific knowledge and decisions about
[religious] values. What can the immense achicvement of science contribute to these
decisions on values? Science cannot contribute anything because concerning the problem
addressed by these decisions, such as to be a believer, not only does science have nothing
to contribute, but these questions cannot even be posed because these concepts do not
appear in the lexicon of science (Leibowitz 1985, p. 35).

Historically, one of the more important exponents of the parallel approach in the
Jewish world of education is Rabbi Samson Raphael Hirsch's Torah Im Derech
lretz (“Torah with secular knowledge™) (Lamm 2010) whom we discussed previ-
ously. This approach also represents, as we have seen, the position of Reform Rabbi
i‘mil Fackenheim, Rabbi Abraham Joshua Heschel of the Jewish Theological
Seminary, and the theological scholar Will Herberg. Philosophically, the parallel
approach is also equivalent to scientist Stephen J. Gould's (1997, 1998, 1999) prin-
ciple of “respectful noninterference” between the worlds of science and religion or
VOMA (Nonoverlapping Magisteria).

54.4.4 Complementary Approach

I'his approach suggests that science complements religion. creating a synthesis of
the sacred and secular. Supporters of this approach see a strong (though not neces-
.arily literal) fit between scientific discoveries and what is described in the Bible
(Lamm 2010). This approach is personified by Rabbi A. I. Kook who viewed the
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theory of evolution as a model for spiritual growth: thus, he did not see it posing a
threat to religion:
The theory of evolution that is presently gaining acceptance in the world has a greater
affinity with the secret teachings of the Kabbalah better than all other philosophies.
Evolution which proceeds on a course of improvement offers us the basis for optimism in
the world. How can we despair when we realize that everything evolves and immediately
improves? In probing the inner meaning of evolution toward an improved state, we find here
an explanation of the divine concepts with absolute clarity. Evolution sheds a light on all the
ways of God (Kook 1938, p. 555).

54.4.5 Conflict Approach

This approach was not found in Rosenberg (1988), but it emerged as a consequence
of interviews that were held by Dodick et al. (2010) with religiously observant
Jewish teachers (in the Israeli high school system) and scientists (in the Isracli
university system): it was therefore added to the taxonomy used by Dodick et al. (2010)
to classify the philosophical approaches of religiously oriented, Jewish teachers and
scientists. Conflict emphasizes the understanding that there sometimes exists a con-
tradiction between science and religion because of the overlap between the two
domains such as occurs with evolution. Such conflict largely arises because of the
open, unanswerable questions that occur due to this overlap. Nonetheless, although
some are affected by this conflict, they are willing to live with the situation and do
not reject science as is the case with the limiting approach.

54.5 Judaism and Its Interaction with Science Education

In discussing Judaism and its interaction with science education, it should be under-
stood that prior to the emancipation period in Europe, Jewish contact with general
secular learning and science learning, specifically, was largely limited to those rabbis
who approved of and conducted such learning (Efron 2007). Thus, it is impossible
to talk of the interaction between Judaism and science education on a large scale
before that time period. Even post-emancipation, there is no published research
dealing with science education until we enter the twentieth century. Therefore. we
will confine our discussion to recent times because all of the education research that
has been conducted on this topic has been done in the last 20 years or so.

Unfortunately, there are only a small number of studies dealing with the interac-
tion between Judaism and science education, especially when compared to the
larger number of studies from a Christian perspective. This is due to a number of
interrelated factors. Most science education studies dealing with the interaction
between science and religion emanate from Western countries, where the dominant
religious background (measured by population) is Christian. Therefore. by default,
such studies are strongly flavored by a Christian perspective because the majority of
school-age students come from a Christian backeround.,
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Henee, i we are to understand how Jewish attitudes towards science influence

crence education, we need to discuss the situation where Jews represent the

anrpority and thus influence the school system. [f we are talking geographically, we

et tocus on Israel, the only country with a Jewish majority. If we are talking
stemically, we can also include the extensive private Jewish school systems that have

l-veloped in Western countries, most notably in the United States, which contains the
orld’s second-largest Jewish population after Israel (DellaPergola 2010).'

Historically, for those groups of Jews who were not opposed to the integration of
cvular knowledge into the Jewish domain, the scientific issues that are most
hallenging to Judaism emanate from subjects touching upon Biblical creation
e luding cosmology, geologic time, and most notably evolution. Not coinciden-
tilly, these issues have also had the greatest impact on the interaction between
tism and science education, and it will be a discussion of these conflicts that will
foninate this chapter.

However, before analyzing this conflict, we must discuss Jewish school systems,
«oth within and without Israel, because their structure affects how controversy is
Jdealt with. Indeed, school systems that serve the Jewish public are guided by a specific
+liwious philosophy and in turn this philosophy guides the school system’s interaction
vith secular subjects such as science, so it is important that we discuss their basic
felures.

In Israel, the school system is divided between Hebrew and Arabic speakers.
I'he two largest divisions among the Hebrew-speaking system are the Secular State
nd National Religious systems, respectively (Dodick et al. 2010). The Secular
Lite system teaches a population of primarily secular and traditional students with
wany of its teachers coming from secular backgrounds. Its matriculation system is
lesigned so that students have the possibility for continuing to higher academic
tulies. The only component of “religion™ in this system is that the Bible is one of
the core subjects (and is taught as part of the cultural background of Israel. and not
irom a religious perspective).

In contrast, the National Religious school system’s philosophy is to integrate
wcular and (Orthodox-based) religious studies, making it possible for its students to
pursue both secular studies at a university and religious studies at a Jewish seminary.'
Many of the teachers are religious in orientation and have a professional background
ftom a university. college, or seminary. depending on the subjects they teach.

A third system of schools in Israel, termed independent, focuses exclusively on
(he ultra-Orthodox population. For male students, the focus is on religious studies
vith little to no secular studies, including science learning; the ultimate goal is to
jnepare them for higher religious studies in a Kollel.'” There is more flexibility in

O the approximately 13.5 million Jews in the world in 2010, Israel's Jewish population
wvounted for 42.5 %, and the United States’ Jewish population accounted for 40 % of the total
DellaPergola 2010).

P"hilosophically, Israeli-based National Religious schools are most similar to modem-Orthodox
dav schools outside of Israel.

\ Kollel is a Yeshiva learning program for married men.
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the education of the female population who study secular subjects, mcluding some
subjects in science, out of a practical need (o secure their families” financial futures,
However, studies in the female ultra-Orthodox system do not usually lead to higher
academic learning,

Outside Israel, concerns about inculeating youth in the practices and religious
literature of Judaism spurred on the development of private “day” schools as well as
afternoon schools, among the various denominations of Judaism in many Western
countries. Day schools offer a “dual” curriculum, offering a secular program including
science and math, as well as course offerings in traditional Jewish subjects such as
the Bible, Hebrew. and Jewish history. With the exception of ultra-Orthodox schools,
secular subjects share equal time with religious subjects including science (as part
of a longer school day). This means that the majority of graduates from (k-12)
Jewish-based schools are well displaced to tackle higher education, if they so desire.
Afternoon schools offer various Jewish subjects and are attended by students who
attend secular schools during the day.

In the case of the ultra-Orthodox with; n Israel (as well as sometimes outside of
it) secular learning is (largely) omitted for its male population because religious
subjects take priority; all the more $o, scientific issues of creation are not taught
because they challenge the belief in God’s creation. In simple terms, they have
strongly adopted a limiting philosophical approach. In the exact opposite way,
scientific issues of creation pose much less difficulty to the liberal branches of
Judaism, including the Conservative and Reform movements'®; thus, they are taught
as a usual part of the science curriculum.

However, the situation is different within modemn-Orthodox schools. Although
most are committed 10 a Torah Umadda (Torah and Science) philosophy, EEmr
believes in the integration of religion and secular learning, creation issues can test
that resolve, creating conflict. so this group will be a prominent feature of our
discussion. !

We begin this discussion by examining both the philosophical approaches of
the schools and the teachers that work within these schools. We start here, because
the roots of students” approaches to the conflict between science and relj gion are

""As we have seen, Swelitz (2006) extensively explored the historical responses of Conservative
and Reform rabbis towards evolution. Using Rosenberg’s (1988) system, their responses can be
classified as falling within the parallel, explanatory, and complementary approaches. They do not
adopt a limiting approach, in contrast to some among the Orthodox. Lookj ng at the Conservative
movement today, although they appear to have no official position, many of their Rabbis have
adopted the idea of theistic evolution, Rabbi David Fine, who has authorized official responsa for
the Conservative movement's committee on Jewish Law and Standards, expressed this idea as the
following: “Did God create the world. or not? Is it God’s handiwork? Many of the people who
aceept evolution, even many scientists, believe in what is called ‘theistic evolution,” that is, that
behind the billions of years of cosmic and biological evolution, there is room for belief in a crealor,
God, who set everything into motion, and who stands outside the universe as the cause and reason
for life™ (hitp:/fwww.jewishvirtuall ibrary.org/jsource/J udaism/jewsevolution html).

"It will also be seen that almost all of the empirical studies that examine the relationship
between Judaism and scicnee education focus on the modern Orthodox. so this is another reason
for this focus.
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fronely shaped by how they understand seience, jts nature, and its relationship
tooreligion and it is the schools and their leachers that most strongly shape

i understanding. 1t might also be added that school choice both reflects and is
nitnenced by informal sources — parents and religious authority.

Outside of Israel, Selya (2006) has completed the only major study concerning
medern-Orthodox day high schools and their perspectives towards evolution.

tveying 12 such schools in the United States and Canada, she discovered four
tproaches for teaching evolution (that largely match the philosophical approaches
v Rosenberg 1988). These approaches include curricula where evolution is taught
it class without a religious discussion, whatsoever (parallel approach). In other
«hools, teachers teach evolution with the aid of a religious teacher or rabbi who
nterprets the creation story either in a nonliteral way (explanatory) or from an intel-
leent design perspective (limiting/complementary). A third perspective is assigning
tdents” readings on evolution without discussing them in the class (sometimes
weause it was part of the mandated final year examinations) (parallel approach).

FFinally, evolution was not taught at all (limiting approach).

There were no instances of substituting a creation-science curriculum to replace
standard biology texts or of school administrators removing the chapter from the
vienee textbooks as reported by Wolowesky (1997) and Landa (1991): the latter, as

we have seen, was recommended by Rabbi Feinstein ( 1982), one of the most impor-

t.nt ultra-Orthodox rabbinic decisors of Jewish Law in the twentieth century.

Selya (2006) showed that ten of the schools surveyed taught evolution in the
tlassroom and that eight of them suggested that this scientific theory was reli giously
vompatible. Not surprisingly, schools that scparated the sexes, a sign that a school is
more religiously oriented, either did not teach evolutionary theory or criticized it as
heing incompatible with religion.

As part of this research. Selya (2006) also interviewed teachers and administra-
tors at five of the schools, all of which were coeducational, with strong college
preparatory programs, and which both teach evolution and stress its compatibility
with religion. All of these schools share certain philosophical and/or historical
1ots, including a commitment to the Torah Umadda philosophy. Three of the
~chools were founded by prominent rabbinic figures, one of whom was Rabbi
loseph Soloveitchik who is considered to be the unofficial leader of modern
Orthodoxy during much of the twentieth century.

In sum, Selya’s (2006) survey seems to show that evolution is being taught in
some form in the majority of modern-Orthodox day schools. However, caution
should be applied to her small-scale survey, as in the United States (alone), there are
86 schools, accounting for more than 27.000 students. classified as being modern
Orthodox (Schick 2009).

Although further studies, like Selya (2006). are needed, Schick’s (2009) demo-
eraphic studies of Jewish day schools in the United States indirectly may point to a
trend of increased resistance to science subjects that are considered to be controver-
sial, such as evolution. among Orthodox Jews. Although the numbers of students
increased in modemn-Orthodox schools from 1998 to 2009, the number of students
that were learning in ultra-Orthodox schools increased at a much faster rate. This is
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due 1o the much higher birth rate of he ultra-Orthodox which is more than 1w ice
that of the modern Orthodox.”® And if the school is based op an ultra-Orthodox
philosophy, it is more than probable that evolution Was not part of their science
curriculum.

Moreover, among the modermn Orthodox, there are factors that indicate some of
its adherents are moving towards ::E,O_._roacxv., a4 process Waxman (1998)
labeled “Haredization™ (based on the Hebrew term for ::E-O:roacﬁ. This
phenomenon has been documented over 3 20-year period by
historians and social scientists. A small Ea:nm:.ozmc indicator of this shift is the
fact that Torah Umesorah. the National Society of Hebrew Day Schools. an umbrella
organization that provides educational materials to Orthodox schools js Enamwm:m_%
distancing itself from coeducational institutions, which is one indication of increased
religious practice,

There are many reasons for thig shift, but the most important factor for science
education is the increasing number of ultra-Orthodox Jewish teachers who are now
teaching in modern-Orthodox schools (Heilman 2005; Helmreich and Shinnar
1998). As most in the modern-Orthodox world have avoided teaching, due to jig
lower remuneration and lack of prestige in comparison to Mmany other professions.
the modern-Orthodox school system has turned (o ultra-Orthodox teachers
(especially for its Jewish studies ancmaaczi, which in turp affects the ua_omoc_d\
of the schools and their students (Heilman 2005: Helmreich and Shinnar 1998) 2

Inside Israel, research has focused on teachers within the
system. rather than the school as the i of analysis. Such research has importance
because teachers, Iike the schools they teach in, arc one of the most critical factors
influencing the balance between Judaism and science education. We say this
because. as Rutledge and Mitchel] (2002) have noted, teachers’ attitudes and views
about a subject directly influence thejr instructional decisions on how Lo teach a
subject. Their research shows that teachers” background in the philosophy of sci-
ence and knowledge of evolution influences their acceptance of and willingness to
teach evolution. One would assume that a similar relationship exists for scientific
subjects that are considered to be challen ging to Judaism.

In a similar vein, Dodick et al. (2010) surveyed teachers in the
school system to understand their philosophical approaches towards the interaction
between Judaism and science. In total, 56 teachers were extensively surveyed using
a Likert-type questionnaire developed for this research which surveyed the

a collection of

National Religious

National Religious

"0 As Schick (2009, p. 12) notes, “In the 1998 censug, | reported that there were
families of Modern Orthodoex eighth graders as compared to 6.57 and 7.92
yeshiva-world and Hassidic families”

3.26 children in the
children respective] in

! Friedman (1991, Heilman (2005). Helmreich ang Shinnar ( 1988), Lichm
(1994), and Waxman ( 1998)

**Heilman (2005, p. 265), based on a personal communication wigh Schick, who h;
series of demographic studies on Tewish day schools in the United State
thirds of today’s Judaica teachers in day schools come from the h

an (1988). Soloveitchik

completed g
s, claims that “ne rly two-
aredi [ultra<( nthodox] world.”
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teachers" approaches (o the nature of scicnce in general, geologic time, n..z_wm ﬁ_“u:@
and evolution. Eleven of the teachers were also randomly selected _:n. E.mr._.a,r ,“E
Additionally, 15 (Orthodox) scientists from the major w.:szc:_w.z of mp._w-uw,“”r»x
surveyed with the same instruments to both contrast their views with the Fm.ram ,ﬁ” _.m r
well as to better understand their coping mc.&ow.mnm when nc:mzvnhn_ﬁ_..ﬂw%,w”f_“_“n?
topics that challenge their beliefs. In the cases 2 both teachers p: : MWW_ Q,cr._cm«.
philosophical approaches were classified accordir g to Rosenberg’s ( rwbelniag
Results indicated that no single philosophical approach earned H_:..c,ﬁm,,p, e
support from the teachers or scientists. Instead, the Emnrn_..m u:m ,.Cr““_nﬂuwrw ,.SE
separately to each source of possible conflict, such as o<c_:.:,c:. in m.\.”M:_i:c i
the philosophical approach that appears to be the most fruitful for re g a
vific conflict, . o :
’ The teachers did differ from the scientists in their stronger U_..&w_,n_..s,aw :“‘fwmw_._ﬁ
philosophical approaches which help them better integrate the Qw::,,:”“g Mcﬂwunrnm,
religion. Thus, the teachers favored the explanatory and complemen m : W %_‘c.&“:?.
whereas the scientists most preferred the explanatory and EE.__..“ .amﬂn} :L:
Possibly, the teachers favor an integrative approach _,_n.cm_:mc they u? MH@:.«: # s
avoid ao:ﬁa:m an open, contradictory message o their students an I
to their parents and school mani_:m_anc.zz. ) T —
With regard to the scientists, tenured in academia as :.:..w a.:..... . _% P
rity 1o research issues that are both open and no_.zaoa.d_.w_m_. 1 ?r a ,.M r gﬁ_.omn,_: -
some scientists adopted a conflict approach (their third most favore .HN ,Mw_o s._wzc
they acknowledge that some problems are open and ..nr_:m..sp_.Mw unso zC==.ro o
concurrently accepting the inherent nc::.m&c:o:m‘_:. m_:r_ ,,.:_.:::.“:.\ oot
teachers, however, none of the scientists adopted a limiting approac rA&.. y _._.... N
No reason to constrain the science they practiced. This last H..c,ﬁ_m._ __dm M..%ﬂxhi
because it counters critiques (such as Nussbaum 2002) EE.:_WW.HM m:. peien
Jewish scientists who are charged as being antiscience Hc‘iﬁ% 1Ssues suc ,,&:H _w oy
tion. In other words, it supports the idea that there truly is a spectrum among s
tists who are also Orthodox in practice. o _ B 16 SR T
On specific issues of conflict, geologic time was much les s S 2
teachers than either cosmology or evolution. With this issue, the er H_,.L,.m:c:n of
directly to religious sources which implied that were either ::.”_..Eq e —“ﬂn.ﬁmn?.
older worlds or that each day of creation was :Enr._c:mnm than 24 :., ...5.“ T.E,,“
flexibility was based on the openness of classic Biblical r.c_‘E:nuEE._.r @_.u__p“.,_ fa_
Such commentators provide sanction for interpreting the Bible, _..:,_ .n,:.:mp.amcwﬁﬁ.ﬁ..
the age of the Earth, this sanction has greater impact Tcmu:mc.:._nF :.,:c, __ o
ence within the Bible to the traditional Jewish calculation of the age of the Earth.
**Some Jews believe that the Earth is currently 5,722 years in age (in 2012 m,‘m.u. ~: _Mﬁ th __,“ _“EM._%
which has also influenced Christian fundamentalists® understanding of _.__.c Earth sc _.s_s.c M.mr . _,,.?
been caleulated based on the interpolation of ages of Biblical _,_.r,_,_:,c:z__:mx Em._::m:... q_.)c“_:.,_-:_ e
starting from Adam’s creation on the sixth day of creation :.r__.,. nu_.n:_m___.‘._:_ ”.1:“.* ,_M. My, Tos i
book Seder Qlam Rabbah, ascribed to the second century CE Rabbi Yossi _.F:. a ﬂ .H, o s
this calculation leaves the possibility of interpreting the first 6 days of creation before mx
appearance as being much longer than six 24-h days (Dodick et al. 2010).
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Fhus, it becomes casier for teachers, who are familiar with sue I commentaries, to
aceept geologic time.

In contrast to the age of the Earth issue, approximately half of the teachers saw
some conflict between the theory of evolution and Biblical creation because ils
random nature contradicts the belief in creation directed by the “hand of God™;
moreover, some cited the fact that it also conflicted with their belief in man as the
“crown of creation.” It should be noted that some scientists also felt such conflicts
but they were willing to live with them.

At the university level, inside Israel there is one comprehensive university
that integrates “Jewish heritage™ and secular studies — Bar Ilan. Its Faculty of Life
Sciences provides courses in evolution, as well as integrates this subject within its
various course offerings. In the United States there is a strong dichotomy between
the approach of Yeshiva University, whose very motto incorporates Torah Umadda
and other Orthodox institutions of higher learning. Indeed, university President
Richard Joel (2003, p. 3) in YU Review claimed that a “moral underpinning™ for
science at his university was “to marry the wisdom of faith with the need to explore
our universe's mysteries.”

In the same issue of this magazine, biology Professor Carl Feit noted that he saw
no contradiction between Judaism and biology while arguing that the evolutionary
ideas could actually be used to serve to stren gthen one’s faith (Eisenberg 2003). In
a conversation with Selya (2006), Feit notes that he includes evolution as part of his
course syllabus while adding readings from the philosophy of science, philosophers,
and Jewish Biblical commentaries.

In contrast, Touro College, which was founded in 1971 to “enrich the Jewish
heritage™ and serves a largely ultra-Orthodox student population, takes an unsym-
pathetic view towards evolutionary biology. As a psychology instructor at Touro,
Nussbaum (2002) elicited great opposition from his students for his support of
teaching evolution. Moreover, the science professors at this institution routinely
criticized evolution while teaching creationism.

Schools and teachers set the curricular standards which ultimately affect students;
thus, to complete our understanding of the interaction of Judaism and science
education, we will be looking at studies dealing with students. Of these studies,
those concerned with k-12 students have emanated from Isracl.

Ruach and colleagues (1996) performed a comparative survey study with 185
students evenly distributed among National Religious and secular state students in
middle (grade 9) and high schools (grades 11 and 12). The middle grade high school
cohort had not yet learned evolution in contrast with the high school cohort. After
learning evolution the high school students from both school systems substantially
increased their knowledge of evolution. However. their attitudes towards this sub-
ject were in opposition. The students of the National Reli gious stream increased their
acceptance of creationism, whereas the Secular State students increased their accep-
tance of evolution.

More recently, Allouch (2010) also examined the attitudes of middle (grade 9)
and high school (grade 10) students from the National Religious school system.
This sample consisted of 369 students, 79 of them who were studying evolution.
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I he design of this study relied upon a Likert type questionnaire (37 v::c:_n.:? ) _,mh:
locused on evolution but also included a small number of statements dealing with
s nature of science, cosmology. and geologic time. .
e ,r_“__,_.________"”_,,”_r_r_”“:,.,..ME:E‘: z_:ﬂ,w_na by Dodick et al. (2010), cm.mcn 5. m:.z_u:mﬂm‘_,sn
unit, the students were more accepting of a nonliteral reading of the m%:rm;
Creation time line, as well as the “Big-Bang” explanation of no&:c_.om«. :.Em. %M«.
were of evolution. Post-program, a similar result c,‘.n::.na.. _us,ﬁ:,.ﬁ m::c%..w
connected to time and cosmology improved significanily Enm?mm :x.u fact that ::w
w18 not the focus of their learning), whereas for the most ﬁmz‘_ their E:p.c%m towards
~yvolution remained at a no agreement level, even after learning the unit. , ,
Again, similar to the teacher sample of Dodick et :.__..._wc:._r the J..”EEM
___;_:rmwma a variety of philosophical approaches towards different :..Z_Wm. w.~ A.,E...m .
hased on Allouch’s (2010) results, the students m.oGE. to be more E.u:wr.?.ﬂ:ﬁ
tieligiously) in their attitudes towards these creation issues than their pmsoa E,r._
Nonetheless, like the student sample of Ruach and Qu.:ommcnm (1996), the stu w:?
.ignificantly improved their understanding of some of the issues connected :.urc.é.ﬁ
lution (most notably Natural Selection). In sum, ;.5 _”nz::m,m,o_d both Ruac ,LE
colleagues (1996) and Allouch ( 2010) parallel the :.:a_:mm of Lawson u:a.i_”_:”.:cu
(1992) with US students who found that a change _.s .w:cs._omma (about evolution)
wis not necessarily associated with a change in (rel _m_oc.a m::ca.nm.
It must be remembered that in the case of the .ﬁ:an_.:.m in the ..c:m_ocm. stream S%M
are exposed to far more religious learning than learning about oﬁ.:::o: M_M.a t _M
would likely affect their attitudes. In fact, Allouch’s ( 2010) m:”:@ showed ( ...m c,:
of the external factors which influenced the students developing a mnﬁm—o..,mrwr?
(ance of evolution was the number of curricular hours devoted o this subject.
Moreover. for this group of students, part of their mmroom suceess is EnEwE,c; cw
how they understand and apply their religious training; in their community, suc
application is seen as having great value. .
.;;ﬂmﬂ”@ﬂﬁhﬂﬁ@nﬁ& ,smwm:mcc_pmnm with issues no:accﬁw; to evolution would
also affect Orthodox students who attend university. This was ::.%nwmna _.,M
Nussbaum's (2006) survey study among a sample of 176 O::nwaa ._ ewish m.E%me
at a single public college in New York City. ,_,:._m study c_,cfaom for some _.En_ er
disheartening conclusions about the state of science oaﬁmpccn. among O_.:._o ow
Jews. The responses received to questionnaire probes anw::m s,.zs o<c_=_w2.w J.”“,_r 1
as “Evolution correctly explains the origin of life,” and geologic time, such as "y _ at
is the age of the universe?” indicate that the subjects moscna :,..émﬁ_m.n_.,nmp,.mvw_z ﬂ”
intelligent design perspectives. Morcover, Nussbaum’s (2006) data .:.vo seems 1c
Jhow that the students that were science majors were even less accepting of main-
stream science than those who were not science majors. .
However, we should be careful in viewing this study as a summary of Er
attitudes of all Orthodox university students in E.n United ‘w::om :c_nm:zn.c_ H_ﬂ.
methodological problems. The sample consisted of 176 y,.ss,_aﬁz, w:a.a..mu\wa_&. %:r
university. with little demographic data collected concerning :F subjects ,?E, Mf
school background). Moreover, the wording of some p‘w_ __._n.. w..._ic.@_.f._z to r,.r. m:r_i _c.E.. 3
For example, “Evolution correctly explains the origin of life” with a binary answer
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format would necessarily exclude theistic evolutionist approaches. 't Finally,
interviews were not held with any of the subjects, which would have more deeply
probed their philosophical approaches. Still, given the fact that Jewish Orthodox

society is moving towards more ultra-Orthodox views, the results of this study do
secm to reflect such societal change.

54.6 Conclusion

In looking at the relationship between Jews and science education in our modern
world, we see mostly positive trends. This might be a surprising conclusion in light
of” what was written in the previous section; however, these trends are supported by
historical, sociological, and demographic factors.

Those denominations in Judaism who have difficulties with science learning,
most notably the ultra-Orthodox, and some of the modern Orthodox represent a
demographic minority; in total, the Orthodox in the United States represent no more
than 13 % of the Jewish population (Ament 2005).* Thus. over all, it is possible to
say that among Jews connected to their Judaism, methods have developed, historically,
in order to deal with the conflicts posed by modern science.

Indeed, it is possible to say that Reform and Conservative Jews have few or no
problems with modern science education: this is why their role is downplayed in the
previous section which discussed science education. There is simply no evidence
that what is considered to be a challenge by some in the Orthodox world is considered
to be the same in schools belonging to the Conservative and Reform movements.
Thus. it would scem that science is taught in their day schools in the same ways as
it is taught in the public school systems.

Morcover, it must be remembered that even among those Orthodox Jews that are
challenged by scientific findings, it is not all of science that is considered to be a
challenge, but specific sciences that touch upon issues of Biblical creation. This is
the reason why our review of the science education research has not focused on
science in general, but specific issues, such as evolution which are considered to
be threatening to the religious sensibilities of its followers.* In fact, most modern-
Orthodox day schools in the United States are known for the high quality of their
sccular studies including science education.

“*Theistic evolution claims that God’s method of creation was to design a universe in which
various systems would naturally evolve,

" Among those of Jewish origin, who see their faith as an integral part of their lives, the Orthodox
represent a higher percentage than stated; still the Orthodox do represent a minority when compared
to the number of Jews belonging to movements such as the Conservative and Reform.

" Simply put, there are no science education studies that have examined Jewish attitudes/
approaches towards science as a whole. All of the known studies focus on one or a few specific
subjects such as geologic time, cosmology, and especially evolution, which (supposedly) are
threats to the Jewish worldview.

Belweon d
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1 <hould also be remembered that although there s large demographic growth
the worldwide Orthodox sector and, especially among the ultra-Orthodox,
then philosophical approach to challenging issues of science does not carry over (o
iher school systems, largely because of their isolationist approach. Such physical
il social isolation was historically adopted by the ultra-Orthodox to limit contact
iih and infiltration of foreign ideas (which included ideas promulgated by other
I wish denominations) that do not fit into their religious worldview (Liebman 1983:
IHedman 2003). In terms of educational policy. this has meant that in Israel the
Jira Orthodox and their independent school system do not affect curricular policy
ithin the Secular and National Religious school systems.

Outside of Israel, a similar isolationist approach has been adopted by both
i Orthodox and their school system towards other Jewish denominations. This
. very different from the situation in the Christian world. most notably in the United
Jites, where fundamentalists have sometimes successfully gained elected control
ol ~hool boards leading to critiquing evolutionary theory (http://www.discovery.
vi/2/9851) and even removing the teaching of (macro)-evolution, as occurred in
Fnsas in 1999 (http://www.agiweb.org/gap/legis106/evolution.html). Nonetheless,
| was noted previously that there is a more subtle influence from the “Haredization™
o1 the modern-Orthodox education system due to the increased number of ultra-
Onthodox religious teachers entering that system (Heilman 2005; Helmreich and
nar 1998). Such sociological factors could have a stronger influence than the
w tial content of the science education curriculum. However, there are no studics
imdicating how that is specifically affecting science education.

Thus, there are challenges to the science education enterprise in the Jewish
+orld. Many Orthodox elements see the challenges posed by the secular philosophy
.1 weience as being more of an educational threat than science per se; however, the
Lieer issue of how various groups see secular learning in general, especially secular
hirher learning, is an indication of how they see science as well.

Certainly Reform and Conservative Jews attend university with no limits to what
they study. So too, the modern Orthodox also attend college, although as Soloveitchik
alieady noted in 1994 (p. 64) with “somewhat less enthusiasm” than in previous

cars. The ultra-Orthodox. who are known historically for their opposition to higher
«Jucation, are divided in their approaches (Soloveitchik 1994). In the United States,
(here is recognition of the (economic) utility or even necessity of a degree, and vari-
ot arrangements have been made to enable ultra-Orthodox to receive such degrees,
iheit with (societal) restrictions on what is studied. In Israel, the opposition to
higher education is much stronger, although due to the very weak economic condi-
tion of most ultra-Orthodox, colleges specifically designated for training this popu-
lace have been rapidly developing (Lamm 2010).

Certainly, economic incentive is a path towards increased involvement in
«cular learning. in general and science, specifically. And in fact it may be the
only path that the ultra-Orthodox will accept in the near future. But some in the
mudern-Orthodox world desire a synthesis represented by a Torah Umadda philoso-
phy because they see the inherent value in secular knowledge and learning. How is
this possible?
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One possible synthesis is provided by Rabbi Norman Lamm (2010) who has
articulated a series of models, based on the philosophies of important rabbinic
thinkers of the past. Obviously. to understand and then adopt any of these models
requires a deep investment in studying the religious sources and their philosophy, as
well as science and its nature.

Indeed, such an investment in learning fits well with one of the recommendations
made by the Orthodox scientists interviewed by Dodick et al. (2010) when they
were asked how Orthodox Jewish teachers might cope with what they felt were
controversial scientific topics, such as geologic time or evolution.

It must be remembered that the Orthodox (high school) science teachers in
Israel are adequately educated in science, and many received training in a
religious seminary. However, such education rarely deals, systematically, with the
possible philosophical conflicts between science and religion. Therefore, the
scientists argued that it was important to improve the teachers’ understanding of
both scientific and Jewish sources that will permit them to settle their internal
conflict while providing them with the tools to teach such conflicting subjects
with confidence.

Indeed, Lamm (2010) shows how both in the past and today confusion has been
created by the lack of understanding about the Jewish philosophical approaches to
all secular learning. Moreover, he even shows how traditions that normally would
never be considered to be in a Torah Umadda world (specifically, his “Hassidic”
model) can be designed to create a synthesis between Judaism and science.

Although knowledge is a primary tool, the Jewish education world is a hierarchical
system, especially among the Orthodox, in which teachers must answer to a series
of authorities including rabbis, administrators. and parents. Thus, teachers feel more
comfortable if they have experts upon whom they can rely (scientists, rabbis, and
texts) which allow them to teach scientific issues that are considered to be challeng-
ing. Unlike academic scientists, teachers have less freedom to express controversial
notions in science or religion, nor are they as well trained in science. Thus, their
desire to have a support network of rabbis and scientists who can deal with this

conflict is understandable.

This approach also has support from a previous science education study in which
Colburn and Henriques (2006) interviewed a group of eight Christian clergymen for
whom evolution and religion were compatible and who also believed that Scripture
Was not meant to be understood, literally. Based on their findings. Colburn and
Henriques (2006) suggested that the science education community might find in the
educated clergy an articulate ally in helping citizens better understand contentious
issues surrounding science and religion.

Because they are not constrained by authority. the scientists interviewed by
Dodick et al. (2010, p. 1541) instead recommended that teachers focus on two
interrelated issues connected to application and education to deal with possible
conflicts. Application is connected to how scientists sce reli gion and science possibly
integrating: by education. the scientists were referrin £ to how they would like to see
the conflict being taught.

WAL
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(oncerning application. the scientists showed a p_?_,,am.,_,..:r..r_._ _.“_‘__:.m.:,.x&w“”_.”.cﬂuﬂ
philosophies, with the two ac_::E:,_. %E.:m&.:.z _xw_:m.m _.:.r. ?_“E m\: M_”_M _.mzm s
ipproaches. These philosophical differences n:s._n: with app F,n. , _..Eza,,m&o:nn
e scientists favor an approach which emphasizes the cw::.v :.:.r.,m 8 _..m o
and religion (comparable to the explanatory .M.ﬁﬁawnw.:.. in mo_.,:p,vr ”Mna“ﬁ:_:::m
.cientists would rather avoid using science in ?:E:.ﬁ an._mm:ﬂ_.w. ur H.m,,.c:mﬁnw
{romparable to the parallel mm?_cvnwv_ mM S.rH .:wn H,M Mn_nznn in this way res s

i i >ntalism with which they don’t identily. | —

: _HWMm”.”..wmmﬂ.ﬁa__nm:::.., some of the mcmg.:zz S_Ec_‘# Uc&nr. et al. A M”, %ﬂ;ﬁwﬂﬂw
¢mphasized critical understanding of learning .E:Ez&.z am&._wm M_.E . ,:, il
Moreover, some of the scientists desired to see issucs .& conflict ?l:_m u:m .mmn e
istically 3 showing students the different _urm_owwu:_cm_ %w.”csmmﬁ.r, H_H_Mp “w M__mzw
religion that deal with this conflict. This mcmmo.,,_:o.a nc::ﬁ..? ﬂrr v :Qu. vﬁs_n,n:
:&mm:m cither an explanatory or complementary philosophy ,.m, they %:: o
{he domains of science and religion. As these approaches are @Euw c .. o
conceived desires of the teachers to also bridge the gap @ognr.: science and religion,
this pluralistic approach might be easier _.Q. Smnrna.:, E%_GEM.E.W. el

Such integration also has support from =”E literature ( .F yc_. - n_.u_._ ‘s ._:Mwh.
Shipman et al. 2002; Smith and Sicgel 1993). For example, _m..f__c.on .:::c . Wx :,.p
(1995, p. 605) noted that the current :omc.d_,,HE of nc::c,__n.,aw.._a vrwo.u e ::&.E_l
schools, such as the evolution of humans. ”m‘_zgeﬁ@_in:_ of ﬁ_,:z OJ r_ﬂ s Mnﬁ S
ing via religion) that a student or teacher might seek answers to ,.E. o .:_“ﬁn._.e‘ o
E.wéo that “Scientists and science teachers cannot continue .:., ..,.rn. :M s”_ﬁo:, :P.
_:w:n:é::m in an epic struggle to cradicate ._:w_,,._.,_nm_ superstition and has
irresistible ascendancy of materialistic :E:_.E;H,:” W

What is missing from this discussion is a:%_:nm_. research. _&m,?ﬁmn ;.. o
of the education research concerning Judaism and science #B.,o :F:mﬂn %n ,”52&
tudes of students, teachers. and scientists, a.ﬂom:um within the C:; ,c oﬂ ) EE...W
towards issues of controversy, such as evolution. TEEA Ewnw. ﬂ? ._w Mw? _”.HH o
expansive in widening its perspective to other an:c_:.:éso:,,. ;:m_ .:_ﬁ_ :“_ . ,3: e
other branches of the sciences. Moreover, for those issues .:.:: c! E, eng : mm_ ; c,_ ;
sensitivities much more research must be invested in testing a_a.rnmwm Euc QM r:._
instruction, based on the philosophical approaches that have aoe.n__ﬁ.%n, .“_“, ur__.,,. :_ﬁ,m
Selya’s (2006) work shows that in the Es.&ﬁ:-O.Z:caow Ew_.a. MM.: ,.,,”Hmr n,:?
already adopted a number of instructional philosophies for a,.um _mﬂq,ﬁﬁwq,n_..?c:/ﬁ-
troversy: however, research has not yet been nc.:&:nﬁ; to an.mqwsﬂsr i
ness. If the goal of Jewish educators is to attain some sort ﬁ.: alance be
world of science and Judaism, then these next steps are crucial.

i i cti stween science education and
*"We could reference only one paper concerning the ::ﬁmr:.c_._ _._Q.s rm: vn:h.uh._,_ %fa_.“e. = r.c_.d -
Judaism from a non-Orthodox perspective. Authored by Rabbi _.."E:n m..:rrz.. l,_ :_Mu e
,_,E:,, the Reform movement, this policy paper argued for greater integs u:c_: ?E: .1_”9 e W__.._,c::
atory approach) between religion and science studies for students belonging
R g 3
movement.
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