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Abstract: This paper discusses the findings of a search for the intellectual tools used by Joseph Priestley (1733-1804) in his chemistry, education, and theology documents. Priestley’s enquiring democratic view of knowledge was applicable in all three areas and constitute a significant part of his unified view of knowledge. Current issues in science classrooms are examined from the point of view of one’s understanding of sacred texts and the suggestion is made that a Priestleyan model of “the liberty to think for oneself” and “to hold knowledge with humility and virtue” could prove helpful in dealing with the known divergent opinions in relation to science, education , and religion.
Introduction
Joseph Priestley (1733-1804) represents in many ways the very essence of the 18th century enlightenment; a period when reason was given precedence over tradition and liberty was given higher status than conformity. Commitment to these enlightenment values did not always endear Priestley to his contemporaries. Known as a rational dissenter and heretic to the orthodox church and parliament of the time because of his theological views and support of the French and American revolutions he did, however, gain the friendship and support of people like Benjamin Franklin and Thomas Jefferson. The high regard Franklin had for Priestley can be gleaned from a letter he wrote to Benjamin Vaughn (Davenport nd., p.9). “Remember me affectionately....to the honest heretic Dr Priestley. I do not call him honest by way of distinction, for I think all the heretics I have known have been virtuous men. They have the virtue of fortitude, or they would not venture to own their heresy; and they cannot afford to be deficient in any of the other virtues, as that would give advantage to their many enemies.....Do not however mistake me. It is not to my good friend’s heresy that I impute his honesty. On the contrary ‘tis his honesty that has brought him the character of heretic”. Jefferson (Davenport nd., p.10) in an endearing letter to Priestley in 1801, says, “Yours is one of the few lives precious to mankind, and for the continuence of which every thinking man is solicitous”. While Priestley was undoubtedly controversial in public life and in his publications, he was regarded with great affection in his private life. Harold Hartley (1971, p.16) notes that Samuel Galton’s daughter (Samuel Galton was a successful Birmingham businessman and loyal friend of the Priestleys) described Priestley as “the father of discoveries on air, a man of admirable simplicity, gentleness and kindness of heart, united with a great acuteness of intellect. I can never forget the impression produced on me by the serene expression of his countenance”.

So, who, briefly, was Joseph Priestley? He was born in Fieldhead near Leeds in England; spent three years at theological academy in Daventry; by age 19 had studied nine languages; at age 22 was appointed as the dissenting minister at Needham Market; in 1758 commenced a school for girls and boys at Nantwich; in 1761 taught languages at Warrington Academy; taught oratory despite having a speech impediment; became a good friend of Benjamin Franklin who encouraged him to take up natural philosophy; in 1772 began experiments on different airs (gases); the Church of England disagreed with his unitarian theology; was a sympathetic observer of the French and American revolutions; rioters ransacked and burnt his Birmingham home in 1791; moved with his family to the USA in 1794; greatly influenced John Adams and Thomas Jefferson; wrote over 150 books and articles on theology, science, logic, education, politics, and oratory; and known mainly for his discovery of oxygen and his persistent belief in the phlogiston model of combustion.

Given Priestley’s interest and involvement in such a variety of scholarly endeavours one is tempted to ask if there existed any common themes or principles that governed how knowledge was accessed and validated across such a broad spectrum of interests. Some Priestley scholars have suggested the existence of important links. Wykes and Rivers (2008, p.12) conclude that, “For Priestley the pursuit of truth was never restricted to religion. What was true for rational religion was also true for science, politics, and every other area of life”. Brock (2008, p.68), commenting on McEvoy’s research on Priestley, notes that he “has argued that it was the metaphysical and theological components that made up Priestley’s commitment to rational dissent, and that this in turn underlay his commitment to scientific investigation”. The implications of this are that to understand Priestley’s science, his educational and political philosophy, one needs to understand his theology. In this paper I review Priestley’s epistemology across a selection of his theological works, his comments on education, and a selection of his scientific works in order to ascertain what substantive links might exist for these three areas of study. In addition I discuss the implications of any epistemological links for science education.
Priestley and Theology

Priestley disagreed with a number of the theological positions of the established church including that related to the trinity, the existence of the immortal soul, the atonement, and sacramental transubstantiation. These issues exercised the mind of Priestley not only because he was interested in pursuing truth but also because the State required adherence to the principles of the Church of England if an individual sought a public position or an appointment to the universities of Oxford and Cambridge and Priestley vigorously opposed the State mandating religious belief. According to Priestley individuals should be free of any encumbrance to inquire into matters of religious belief and to form a pattern of belief consistent with their own conscience. It is most likely because of this strongly held conviction that Priestley devoted much of his writing to theological matters. David Wykes (2008, p.20) draws attention to what Robert Schofield observed about Priestley’s literary output. “Priestley wrote four times as much on religion and theology as on science, with politics and education ranking second”.

In arguing against the divinity and pre-existence of Christ and for the unity of God Priestley (1812) declares what intellectual tools he proposes to use; Reason, the Scriptures, and History.  He uses Reason from a number of different perspectives. Firstly he uses Reason from the Common Sense perspective. He (1812, pp.3-5) sets his agenda as hoping to show that “the opinion of three persons constituting one God is strictly speaking an absurdity or contradiction......Three persons possessed of all the attributes of divinity must be properly three Gods as three persons possessed of all human attributes must be three men....and to say that (three Gods) are only one God is as much a contradiction, as to say that three men, though they differ from one another as much as three man can do, are not three men, but only one man”. Priestley then discusses some of the efforts of Trinitarians to deal with this anomaly and concludes that, “Upon none of the modifications, therefore, which have been mentioned....can the doctrine of the Trinity, or of three divine persons in one God, be supported. In most of them the doctrine itself is lost, and where it remains it is inconsistent with reason and common sense” (1812, pp.7-8). Priestley (1782a, p.114) often speaks about the absurdities into which men may fall “when they get out of the road of plain truth and common sense”. It is important to remember, however, that in the mind of Priestley common sense could never take precedence over what he called the ‘naked facts’ of a situation. This was particularly relevant in the case of the bodily resurrection of Christ, an event which obviously didn’t make common sense but which was attested to by the eyewitness accounts of trustworthy persons. In relation to the life, death and resurrection of Christ Priestley (1782b, pp.171-172) draws attention to “what may be called the language of the naked facts, and what cannot but be understood wherever they are known...., what the facts themselves necessarily speak without any interpretation....If, then, we attend to the general facts recorded by the evangelists, we cannot but find that they afford the most satisfactory evidence of a resurrection and a future life”. 

Another perspective of Reason used by Priestley was the cause-effect principle. In arguing against the Arian hypothesis (the hypothesis that Christ and not the supreme God himself was creator and governor of the world), he introduces his thinking in these words (Priestley 1812, p.8): “Our reasoning from effects to causes carries us no further than to the immediate creator of the visible universe....According to the light of nature, therefore, the immediate cause or author of the visible universe is the self-existent first cause, and not any being acting under him, as his instrument. However, the scheme (of a derived second cause such as Jesus Christ) itself is not naturally impossible, since a being possessed of power sufficient to produce the visible universe, which is a limited production, may be finite, and therefore may derive his power, and his being, from one who is superior to him. But though the Arian scheme cannot be said to be in itself impossible, it is, on several accounts, extremely improbable a priori, and therefore ought not to be admitted without very strong and clear evidence”. One of the ‘several accounts’ Priestley (1812, p.9) uses in assessing the arguments is that relating to the difficulty of imagining Jesus as “superintending all the laws of nature while he was an infant at the breast of his mother, and while he hung upon the cross”. By ‘the light of nature’ Priestley is most likely referring to the intricate design in nature, an observation commonly used at the time for arguing for the existence of God. Notice how Priestley argues against the Arian hypothesis from the perspective of probability rather than certainty. This did not mean that destruction of one’s Christian faith was automatically the result of such a position. According to Dybikowski (2008, p.88), “..Priestley displays a robust immunity to the problem of scepticism....For him, it is unreasonable to expect to silence all doubt.... Such doubt ought to be acknowledged as possible, but scepticism is not its inevitable consequence”.

In addition to Reason, Priestley uses the witness of Scripture to disarm the Trinity doctrine. He quotes directly from Scripture such as Deuteronomy 6:4 “Hear, O Israel, the Lord our God is one God”, and 1 Timothy 2:5 “For there is one God, and one mediator between God and men, the man Christ Jesus”, to support the view of the simple humanity of Christ and the existence of only one God, the Father, who sent Jesus on a special mission of salvation from death. In addition to quoting scripture Priestley gives study to the original Greek language to uncover the meaning of the original text and the context in which the text was written. This is the case with his treatment of John’s gospel which had been used to support the Trinity doctrine, and in particular the divinity of Christ. Thus John’s gospel, in Priestley’s opinion, was written to counteract the philosophy of Gnosticism which maintained that “Christ was a super-angelic being, who entered into Jesus at his baptism,....and Jesus had only the outward appearance of a man, and that he was incapable of feeling pain”(Priestley 1804a, p.11). Thus John’s gospel was written “to prove that Jesus and the Christ was the same person, and that Jesus had real flesh and blood, like other men, and was not merely man in appearance”(1804a, p.11). Greek words translated life, light, grace, truth, only begotten, and word in John’s gospel were used by the Gnostics as names for the different emanations from a supreme being, but John uses these same words and applies them to Christ. Priestley maintains that the context in which the Greek word, logos, translated word, is applied to Christ in John’s gospel is one which does not assert the divinity of Christ as a person but the divinity of that power by which Christ acted.

Priestley had a high regard for Scripture not because it was especially inspired or infallible as some claimed, but because it bore the marks of having been written, not by enthusiasts or impostors, but by “plain sensible men, of genuine piety and integrity”(Priestley 1804b, p.7). Because of this fact Priestley confides that, “we are not embarrassed with any objections arising from little imperfections in their manner of writing, or with any inaccuracies that we may perceive in their reasoning”(1804b, p.7). When Scripture gives information about a personage or event it is to be regarded as being more authoritative at that point than when it asserts opinions or ideas. For example, in a discussion of the New Testament and in particular the writings of Paul, Priestley claims that, “He (Paul) himself is far from insisting that everything he asserted was to be received without examination” (Priestley 1782c, p.365). Priestley warned that the Protestant cry of “Sola Scriptura” could prove an embarrassment to the church if this opinion was retained with any rigour. For example, he quotes the common practice of worshipping on the first day of the week (as distinct from the biblical seventh day of the week) as receiving “no express order from Christ or the Apostles” (1782c, p.362) in the New Testament. To maintain, therefore, that all Christian practice is based on Scripture and Scripture alone is to leave one in an awkward situation.

Alison Kennedy (2008, p.192) draws attention to Alexander Gordon’s claim “that Priestley’s greatest gift to theology was the application of the historical method to problems of doctrine”. A detailed study of church history convinced Priestley that the church fathers of the third century (AD) were the first to misrepresent John 1:3 as teaching the doctrine of the divinity of Christ, a doctrine clearly not espoused at the time of the apostles according to his notes on the gospel of John (Priestley 1804a). All Christian doctrines considered by Priestley to be corruptions of the original faith are given detailed historical treatment in order to trace the origin of the corruption, the various forms the corruption took, and an account of the beliefs of the respected church fathers. This is nowhere better illustrated than in his “History of Opinions relating to the Lord’s Supper” (Priestley 1782d). Priestley (1782d, pp.60-61)observes that “Zwingli was much more rational than Luther on this subject. For he...considered the bread and wine as no more than signs and symbols of the body and blood of Christ, and that we derive no benefit from the eucharist, except what arises from the recollection of the merits of Christ.....Calvin was much less rational. For he supposed that a certain divine virtue or efficacy was communicated by Christ, together with the bread and wine”. In his “Arguments for the Unity of God” (1812) Priestley lists fourteen maxims of historical criticism which he believes will lead to sound outcomes for historical research. His maxim number ten (1812, p.32) reads as follows. “The common or unlearned people, in any country, who do not speculate much, retain longest any opinions with which their minds have been much impressed; and therefore we always look for the oldest opinions in any country, or any class of men, among the common people, and not among the learned”. This scepticism of speculation was to also appear in his scientific work. The extent of his historical analyses in biblical studies have led some scholars (Kennedy 2008) to suggest that Priestley was at the forefront of a movement that was to put down its roots in Germany as the school of historical biblical criticism.
Priestley and Education
On one occasion (Watts 1983, p.97) Priestley compared the education received by young people in his dissenting academies with that in the orthodox universities in these words: “Thus while your universities resemble pools of stagnant water, secured by dams and mounds, and offensive to the neighbourhood, ours are like rivers, which, taking their natural course, fertilize a whole country”. In his dedication of a course of lectures on experimental philosophy, particularly chemistry, to students at the new college in Hackney, Priestley (1794, p.ix) elaborated what he meant by an education that ‘fertilizes a whole country’, something which he was to call a true liberal education. “And it is the great object of this institution to remove every bias the mind can lie under, and give the greatest scope to true freedom of thinking and inquiry. And provided you be intelligent and virtuous men, and good citizens, it will be no cause of regret to the friends of this institution, if, with respect to religion, or politics, you adopt systems of principles, and maxims of conduct, very different from theirs”. Every student had the right to espouse different beliefs to those held by their teachers, government and church, but Priestley was emphatic that ‘reason and argument’ was a better way to express these beliefs than ‘riot and tumult’ (1794, p.xxii). It was in this context of liberal education that Priestley opposed the idea of an established state religion which opposes “that freedom of inquiry he and his friends upheld so passionately. He deplored the fact that the universities required from their students an absolute subscription to complex articles of faith, which it is impossible they can have studied, and which it is not generally supposed they can even have read” (Watts 1983, p.94).

David Hartley’s “Observations on Man” (1791) had a large impact on Priestley’s understanding of the relationship between body and mind, perception and thought. Just as Priestley’s theology supported a physiological basis for the soul as opposed to the doctrine of the immortal soul so he espoused a physiological basis for thought where “our external senses furnish the materials of all the ideas of which we are ever possessed” (Rutt 1817-1831, pp.183-184). The furnishing of materials involved “vibrations in the white medullary substance of the brain, spinal marrow and the nerves providing them (which) are the basis of all our perceptions” (Hartley 1791, Part 1). It was the principle of the association of ideas that strengthened the outcome of a good education. As Watts (1983, p.87) notes, “Education to Priestley meant not just intellectual or physical or moral education, but all three together, since they are all, through association, interdependent”. This is observed in his message to the students at Hackney when he says, “For when literary and scientific excellence coincide with that which is of a moral nature, it adds unspeakably to the value of a character. Ingenuity coupled with modesty, and great genius with benevolence and true piety, constitute the perfection of human character, and is what we should ever have in view”(1794, p.xvii). The law of association was also used by Priestley in a pedagogical sense of using experience, analogies, allusion, and natural digression to enhance the understanding. Association provided multiple legs or triggers as it were upon which to support a key idea.

While Priestley valued every component of a good liberal education he did give precedence to virtue which he defined as “right dispositions of mind leading to right conduct in life”(1794, p.xv). He often uses such cause-effect relationships in reasoning out education principles. As far as virtue is concerned thinking (cause) and action (effect) are intimately linked. In Priestley’s mind a virtuous and pious man is to be more greatly admired and esteemed than the greatest scholar. Priestley was warning the young minds at Hackney that while great scholarship was to be strived for, if it had led to self-conceit, envy, jealousy and hatred it would result in “the greatest depravity to which human nature is subject”(1794, p.xvi).

Priestley and Chemistry

To gain some idea of the intellectual tools Priestley used in the study of nature, particularly chemistry, a study of his introduction to a course of lectures on experimental philosophy (Priestley 1794) is very inciteful. As a result of his own investigations as well as those of his predecessors such as Newton, Priestley was convinced that nature behaved according to certain laws a knowledge of which could only be attained by experiment or observation. Priestley linked the existence of the laws of nature with the works of God in declarations such as the following. “In other words, experimental philosophy is an investigation of the wisdom of God in the works and the laws of nature, so that it is one of the greatest objects to the mind of man, and opens a field of inquiry which has no bounds; every advance we make suggesting new doubts and subjects of farther inquiry” (Priestley 1794, p.2). This statement portrays again what we observed in the theology section previously that Priestley was comfortable with doubt and incomplete knowledge and a field of inquiry which has no bounds. As it turns out this mind orientation proved to be fertile ground for the advancement of scientific knowledge.

It is clear that Priestley saw great value in using the cause-effect mode of thinking in attempting to understand the properties of substances. He uses it in explaining the relationship between an earth and its corresponding metal in these words. “Thus we say that the union of phlogiston to a particular kind of earth is the cause of its becoming a metal” (Priestley 1794, p.3).  A metal is the effect of the corresponding cause of adding phlogiston to an earth. This kind of thinking enabled Priestley to unify much of the chemical knowledge of the time. The combustion of all metals in air was regarded as a process of removing phlogiston (cause) to produce the corresponding earth or calx (effect) as it was sometimes called. Substances like coke were seen as rich in phlogiston because when heated with a calx the corresponding metal was produced. That is, heating removed phlogiston from coke and transferred it to the calx (earth) to produce the metal. Some have questioned why Priestley, rationalist in theology and education, clinged to a belief in phlogiston when it was beginning to be displaced by Lavoisier’s oxygen theory of combustion. It is not as though Priestley was unfamiliar with Lavoisier’s work because he had visited Lavoisier’s laboratory in Paris and himself described Lavoisier’s model of combustion as follows. “On the contrary, Mr Lavoisier and most of the French chemists, are of opinion, that there is no such principle, or substance, as phlogiston; that metals and other inflammable bodies are simple substances, which have an affinity to pure air, and that combustion consists not in the separation of any thing from the inflammable substance, but in the union of pure air with it” (Priestley 1794, p.128). What did Priestley mean by principle and substance?

All matter, according to Priestley, consisted of elements of nature which could be classified as substances if they were “visible, tangible or had weight” (1794, p.4), or principles if there was some doubt about the material nature of the element. Priestley did allow for the possibility that phlogiston was not a real substance in which case he often spoke of it as an explanatory principle. We must remember here that this was not a completely ludicrous idea because there were other well-known examples of other elements that seemed to lack observable properties such as weight and Priestley listed them as elements; the principles of heat, light, electricity, magnetism, attraction and repulsion. He thus kept his options open for phlogiston by calling oxygen dephlogisticated air, or the acidifying principle; and phlogiston the alkaline principle. Now Lavoisier argued that the phlogiston explanation of combustion seemed to break down when considering the heating of the metal mercury in air because the mercury could be reclaimed simply by further heating of its calx (HgO) in air. This did not happen with any other metal. Lavoisier argued that air combined with mercury to produce its calx and the calx lost a component of the air when heated to produce the metal. If the phlogiston in mercury was driven off by heating to produce the calx as in other metals, how could the calx be converted back to the metal simply by heating with no addition of a substance rich in phlogiston? Priestley gave the following response. “This is acknowledged: but it is almost the only case of any calx being revived without the help of some known phlogister substance; and in this particular case it is not absurd to suppose, that the mercury, in becoming precipitate per se, may retain all its phlogiston, as well as imbibe pure air, and therefore be revived by simply parting with that air” (1794, p.129). After describing a number of other examples Priestley attempts to show that the new Lavoisier hypothesis is “unnecessary, the old hypothesis (phlogiston) being sufficient for the purpose” (1794, p.132).

It appears that one reason why Priestley was reluctant to accept the oxygen principle was his strong belief in what has become known as Occam’s Razor. “It is one of the principle rules of philosophizing to admit no more causes than are necessary to account for the effects.....In other words, we must make no more general propositions than are necessary to comprehend all the particulars contained in them” (1794, p.3). In addition, Brock (2008, p.75) claims that, “Priestley’s objections to Lavoisier’s chemistry were often, indeed, usually, perfectly valid....For example, in the decomposition of mercuric oxide Priestley consistently got less mercury back than he started with. In any case, he observed, Lavoisier’s pretence of measuring to four or five places of decimal was pure window dressing. To this Lavoisier replied that expensive and superior apparatus was needed to achieve precision which, of course, was anathema to Priestley’s democratic approach to chemical experimentation”. While Priestley could see some benefits in the new French theory he refused to accept the oxygen theory while experimental anomalies existed.

There does seem to be some justification for the belief that Priestley gave precedence to experiment over theory. In reviewing his experiments on electricity he says (Priestley 1767, p.579), “It may be said that I ought, at least, to have waited till I had seen the connection of my new experiments with those that were made before, and have shown that they were agreeable to some general theory of electricity. But when the facts are before the public, others are as capable of showing that connection, and of deducing a general theory from them as myself ”. Experimental anomalies were critical facts for Priestley but consequently, as Brock (2008, p.78) points out, “he was unable to ‘idealize’ chemical reactions and see them in a simple form....When science idealizes, it leaves anomalies for later followers to add explanations such as ‘side reactions’, the presence of impurities, altered physical conditions etc. But, as examples from the past repeatedly show...., simplification is a necessary feature of scientific progress and the first step towards advancing knowledge”.

Scholars have found it interesting to compare the scientific approaches of Priestley and Lavoisier. Lavoisier’s approach to writing accounts of his experiments is suggestive of carefully pre-planned objectives and a rigorous approach to measurement and the recording of results. Priestley’s approach was to record a story of what failed, what worked, how many times he tried an experiment, and a record of serendipitous events along the way. Brock (2008, p.66) notes that, “Priestley’s practice was to write literary ‘cookery books’ that encouraged everyone to participate, urging that by repeating or conducting their own experiments, men and women could draw their own conclusions rather than having conclusions handed down to them by specialists and experts”. While one must admire Lavoisier’s insights and rigour, Gillispie (1960, p.218) has noted that, “Perhaps there is always a danger that it will impoverish inquiry to elevate the logic of existing science into precepts of method”. However, I think Gillispie’s (1960, p.213) summing up of the contributions of Priestley and Lavoisier is pertinent. “Chemistry profited, therefore, from the curious, the almost symbiotic relationship between Priestley and Lavoisier, however unwelcome to both. If Priestley’s lack of theoretical taste disqualified him from understanding his discoveries, Lavoisier’s lucidity disqualified him from making them. By his own program, combustion, calcination, and respiration, all involved fixation of something from the atmosphere. Lavoisier knew where to look, but not what to look for. Thus in this essential instance did all his method prove incompetent as an instrument of discovery. For it was Priestley who told him”.
Conclusion
In Priestley’s mind theology, education, and science were unified by common intellectual features summarized in Table 1. This may be difficult to understand in an age when some education school boards do not allow the teaching of Darwinian evolution as science in classrooms because of a particular theological orientation or where some scientific authorities declare theology to be a spent force in public and private education. Priestley’s intellectual orientation in theological and scientific matters supports Gauld’s (2005, p.291) claim that “habits of mind in science and religion are much more alike than has been presumed”. Gauld (2005) is responding to a view of a religious habit of mind described as ‘blind faith’ or ‘acceptance of unquestionable dogmas’ (Mahner & Bunge 1996, p.106). While some religious habits of mind might be classified in these terms this 

is by no means universal as observed in the way Priestley examined his own faith. He 

Table 1. A Summary of Intellectual Features common to Priestley’s Theology, Education and Science.

	Features of Priestley’s Epistemology
	Notes

	1. Cause ↔ Effect thinking
	Priestley always understood that cause ↔ effect thinking in every facet of life always led back to the great uncaused first cause, God himself.

	2. Deep respect for the factual evidence obtained by honest investigation
	Historical and experimental tools featured strongly in his writings. Priestley often used the term ‘naked facts’ to indicate facts without accompanying interpretation.

	3. Skeptical of speculation and theory
	Was not opposed to theory and speculation but gave preference to accumulating facts leaving others to develop general theories. He traced many Christian practices to fanciful imaginations and speculations which corrupted the original intent of a Christian idea. This seems to have influenced his attitude to theory in experimental philosophy.

	4. Reason and Argument preferred over riotous and malignant behaviour
	Priestley had first-hand experience of riotous behaviour having lost his home in Birmingham to a fire. He preferred dispassionate argument over malignant disrespect.

	5. Liberty to think for oneself
	This was his catch-cry whether in theology, education or science. His friendship with Thomas Jefferson greatly impacted the content of the American Constitution.

	6. Humility with knowledge; as virtue exceeds knowledge
	When drawing attention to an error in Lavoisier’s writings he graciously admitted that one could also find mistakes in his own writings.

	7. Bias towards a material view of nature
	Priestley’s belief in the full humanity of Christ, his denial of an immortal soul, his belief in a physiological basis for thought all act as background to a general picture of the material view of nature. He did allow however for the possibility of the non-material nature of heat, electricity, magnetism but did not deny the possibility of a material view either. 

	8. Knowledge is interdependent and hence unifies human endeavour.
	To Priestley a knowledge of chemistry was not independent of, for example, a knowledge of theology. The unity brought about by such a view of knowledge reflects Priestley’s theological passion for the doctrine of the Unity of God.


was particularly averse  to traditional dogma and went to great lengths to analyse the dogmas historically and biblically. This tradition of biblical and theological scholarship, arguably begun by Priestley, has continued down to our day with the result that scientific and religious knowledge and values are supportive of rather than antagonistic to each other according to some scholars. This view is supported by an analysis of clergy views on science and religion where “the data revealed a group who believed evolution and religion to be compatible, that scripture was not meant to be understood literally, and who felt strongly that creationism did not belong in public school classrooms” (Colburn & Henriques 2006, p.419). This was a limited study of only eight clergy and a religion professor and therefore does not represent the only view of clergy as evidenced in their own report. Other views, such as Young-Earth creationism, set the biblical Genesis record of creation over and against the modern theory of evolution. The different positions of clergy relate to their differing understandings of the biblical text and how to interpret it.

Many Young-Earth creationists typically view the biblical text as verbally inspired in its original transcripts, that is, a view in which every word was given to the author from a divine being. Others take a softer view of inspiration and suggest the author was ‘thought’ inspired with the words of scripture being the author’s own words. While Priestley acknowledged that small parts of scripture may be verbally or thought inspired, 
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Figure 1. Developments in the relationship between science and religion subsequent to Joseph Priestley in the 18th century.
he did not subscribe to a view of inspiration which equated with its infallibility. Scripture was written by fallible but good and sensible men and could be read profitably by those seeking truth honestly. Those who see their scientific and religious views in a supportive rather than antagonistic light tend to adopt a view of scripture similar to that of Priestley’s. This is shown in the middle boxes in Figure 1. This does not mean that those adopting a 21st century moderate view of the sacred text would agree with all of Priestley’s theological views. The basic orientation to Scripture does, however, appear to be similar. Alternatively, an antagonistic view of science and religion can be taken by those who, like David Hume (1990), the famous Scottish philosopher and a contemporary of Priestley’s, saw no place for religion based on a sacred text and who had philosophical difficulties with the Christian religion. Thus, according to Figure 1, there would appear to have emerged at least three divergent positions taken in relation to epistemological matters in science and religion; an antagonistic position represented by Young-Earth creationists, an antagonistic position represented by atheistic materialists, and a supportive position represented by the descendents of Priestley. It must be stressed that there are many more variations at the science/religion interface than the three represented here but the three are chosen because of the significant parallels that seem to exist with the three 18th century positions shown in Figure 1. It is also true that the three 21st century positions represented are major players in the science education debates that surface when Darwinian evolution and the age of the earth and life-forms on earth are discussed. How should a science educator relate to these three positions?

In this matter we can probably learn much from Priestley’s attitudes to education listed in Table 1 such as ‘liberty to think for oneself’ and ‘hold knowledge with humility and virtue’. While a number of us might agree with the thought that creationism has no place in public school science classrooms, it would do us well to remember, as Peter Harrison (1998, p.8) has so capably shown, that a “major catalyst in the emergence of modern science was the Protestant approach (literalist) to the interpretation of texts”. Harrison shows that the medieval allegorical approach to the sacred text paralleled an allegorical interpretation of nature. Likewise, an emerging 16th/17th century Protestant literalist approach to the sacred text paralled an emerging literal interpretation of nature, a fundamental shift so important to what was to become modern science. To creationists and biblical moderates the sometimes thunderous tones of atheistic materialists might be a cause for concern but it should be remembered that many of these are genuine searchers of truth and have some challenging questions to offer (Dawkins 1995; Dennett 2007).  To those who think religion has no place in a modern contemporary society it could be worthwhile reviewing many of the recent advances made in science and biblical scholarship (Haught 1995, 2003; Polkinghorne 2005). Adopting a Priestleyan attitude to such divergent opinions may in fact enrich the landscape of our teaching and scholarship and lead to an education which, as Priestley observed, is more like a flowing river enriching the countryside than a stagnant pool fouling the environment. For such an education we continue to strive.
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18th century 


Priestley


Science/Religion supportive


Moderate view of sacred texts


God central to sound education





21st century


Science/Religion antagonistic where science not in harmony with literal reading of sacred text


High view of sacred texts


Religion predominates


God central to sound education


H.M. Morris, J.D. Morris (1995)


R.J. Bigalke (2008)











21st century


Science/Religion antagonistic in every sense


Low view of sacred texts


Science predominates


The notion of God stifles sound education


R. Dawkins (1995); D. Dennett (2007)





21st century


Science/Religion supportive


Moderate view of sacred texts


Science and Religion interdependent


God central to sound education


J. Polkinghorne (2005); J. Haught (1995, 2003)








18th century


Universities, Oxford, Cambridge


High view of sacred text


God central to sound education





18th century


David Hume


Low view of sacred text


Religion stifles education
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