
Abstract: Starting from the traditional approaches 
to teaching science and religion we discuss modern 
pedagogical methods based on inquiry.  We explore 
whether and how the teaching methods specific to each 
discipline may benefit in the teaching of the other.
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I. INTRODUCTION
A year ago we attempted to respond to the 

challenge posed by Dialogo 2014, the virtual 
conference on the dialogue between science and 
theology, discussing how diet impacts on health, as a 
case study of a wider debate on scientific consensus, 
public perceptions and religious beliefs [1].  Dialogo 
2015 renews that challenge: can a scientist and a 
theologian find some common ground and address 
the same topic from their different perspectives?  As 
we are both educators, we decided to concentrate 
this time on pedagogy, by discussing, comparing and 
contrasting the most effective methods of teaching 
science and theology.  We start by reviewing the early 
approaches to teaching science and religion and then 
discuss the modern methods for each field, exploring 
whether and how they can be used for the other. 

II. TRADITIONAL APPROACHES TO TEACHING 
SCIENCE AND RELIGION

Scientific endeavor has been based from its 
early stages on inquiry, as an “act or an instance 
of seeking for truth, information, or knowledge; 
investigation; research; or a question or query.”  The 
root word, inquire, means “to ask for information, to 
make an investigation or search, to seek information 
or questioning.”  In ancient times, philosophers, 

particularly Socrates, were teaching their students by 
asking questions, guiding the student to finding the 
truth, or to realizing the limits of knowledge [2, 3].  

In contrast, the ancient approach to teaching 
religious ideas was by means of myths and parables 
[4].  The major problems, such as the creation of the 
universe, the origins of life, death and the afterlife, 
have all been tackled through legendary stories 
and passed from one generation to the next [ 5, 6].  
Parables, as short allegorical stories, have been used 
to illustrate or teach some religious principles or 
spiritual lessons [ 7].  

Over time pedagogical approaches have evolved, 
the teaching of science being strongly influenced by 
Jesuit educational models.  As theological education 
was meant to deliver the ideas followers should 
know and respect, teachers were expected to give 
systematic instruction and deliver precise knowledge.  
With the mission to defend the religious core values 
and dogmas, the teachers were not supposed to 
encourage experiments, discussions or any deviations 
from the truth.  However, despite the obvious focus 
of the monastic schools on theological instruction, 
advances in sciences, particularly in medicine and 
in astronomy (the latest in order to preserve the 
calendar and observation of religious holidays) did 
take place.  Also, although much of the learning was 
contained to the confines of the monastery walls, 
knowledge did extend beyond the relatively isolated 
centers through travelers and pilgrims who would 
stay at the monasteries [8].

III. BACKGROUND ON INQUIRY-BASED 
INSTRUCTION

In modern times inquiry has evolved steadily [2], 
with a stronger impetuous in the early 1900s due to 
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the work of John Dewey [ 9, 10, 11], who considered 
that there was too much emphasis on the curriculum, 
on the subject matter to be taught, without enough 
emphasis on the student prior experience and on 
teaching them how to think.  Dewey encouraged 
teachers of science to use inquiry as a teaching 
strategy in a few distinct steps: sensing perplexing 
situations, clarifying the problem, formulating a 
tentative hypothesis, testing the hypothesis, revising 
with rigorous tests, and acting on the solution.  The 
teacher has a role of a facilitator and guide whereas 
the students should be actively involved, adding to 
their personal knowledge by addressing problems of 
interest, related to their experience and within their 
intellectual capability [12].

Later on, in the 1960s, Jerome S. Bruner 
emphasized the discovery methods of teaching, in 
which the learner is encouraged to discover new laws 
of nature and understand new concepts and ideas 
rather than being required to memorize the “truths” 
stated by the teacher or by the authoritative books [ 13, 
14].  Various pedagogical approaches resulted, ranging 
from pure discovery methods, in which the student 
receives problems to solve with little or no guidance 
from the teacher, guided discovery methods, in which 
the student receives problems to solve but the teacher 
also provides hints, direction, coaching and feedback, 
to keep the student on track, and expository methods, 
in which the student is given the problem and, at the 
end, the correct answer [3].  Various studies [15, 16] 
showed that the guided discovery is generally more 
effective than both pure discovery and expository 
methods, as the students performed better in tests of 
immediate retention, delayed retention, and transfer 
to solving new problems.  

The disputes about the impact of instructional 
guidance during teaching [17] have been ongoing for 
at least the past half-century.  More recently, Kirschner 
et al. [18] argued that the evidence for the superiority 
of guided instruction can be explained in the context 
of our knowledge of human cognitive architecture, 
expert–novice differences, and cognitive load. 
Although unguided or minimally guided instructional 
approaches are very popular and intuitively appealing, 
they ignore both the structures that constitute 
human cognitive architecture and evidence from 
empirical studies over the past half-century that 
consistently indicate that minimally guided instruction 
is less effective and less efficient than instructional 
approaches that place a strong emphasis on guidance 
of the student learning process [17].  

Arguing for inquiry-based learning (IBL) and 
problem-based learning (PBL), seen as guided 

instruction models, Hmelo-Silver et al. [19] present 
evidence demonstrating that PBL and IBL are powerful 
and effective models of learning. Far from being 
contrary to many of the principles of guided learning 
that Kirschner et al. [17] discussed, both PBL and IL 
employ scaffolding instruction extensively thereby 
reducing the cognitive load and allowing students to 
learn in complex domains.  Scaffolding is the support 
given during the learning process which is tailored to 
the needs of the student with the intention of helping 
the student achieve his/her learning goals [18, 20].  
Moreover, the IBL and PBL approaches to learning 
also address other important goals of education that 
include content knowledge, epistemic practices, 
and soft skills such as collaboration and self-directed 
learning [18].

The work of Hoffman et al. [21] showed, based on 
ten years of experience with PBL in a medical program, 
that graduates obtained higher performances on 
USMLEs and improved evaluations from residency 
program directors.  The conclusion was that the inquiry 
approach better prepare graduates with knowledge 
and skills needed to practice within a complex health 
care system [20].  

Later on, based on forty years of experience at the 
Medical School of McMaster University, where PBL 
was pioneered in 1969 [22], Alan Neville states [23]: 

“Problem-based learning has swept the world of 
medical education since its introduction 40 years ago, 
leaving a trail of unanswered or partially answered 
questions about its benefits. The literature is replete 
with systematic reviews and meta-analyses, all 
of which have identified some common themes; 
however, heterogeneity in the definition of a 
‘problem-based learning curriculum’ and its delivery, 
coupled with different outcome measurements, 
has produced divergent opinions. Proponents and 
detractors continue to dispute the merits of the 
cognitive foundation of a PBL approach, but, despite 
this, there is evidence that graduates of PBL curricula 
demonstrate equivalent or superior professional 
competencies compared with graduates of more 
traditional curricula.”

Even more recently, Dolmans and Gijbels [24] 
agree that PBL can be characterized by: (i) learning 
in small groups; (ii) a teacher facilitating learning in 
the group; (iii) learning by means of problems that 
are first discussed in the group, and (iv) learning by 
means of self-study after which a discussion in the 
group follows.  The problems in PBL are the trigger 
for the students to learn, ask questions, search for 
information and for self-study and, finally, arrive at 
and formulate a solution.  The benefits of PBL reach 
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beyond higher scores at medical examinations, 
improving students’ social studying practices and 
enhancing student learning inside and outside the 
typical medical curriculum [25]. 

In a wider sense, going beyond the medical 
education and PBL, inquiry based learning has been 
also reviewed extensively.  One such recent study, by 
Minner et al. [26] synthesizes findings from research 
conducted between 1984 and 2002 to address the 
research question: What is the impact of inquiry 
science instruction on K–12 student outcomes?  Based 
on the 138 analyzed studies, the authors find a clear, 
positive trend favoring inquiry-based instructional 
practices, particularly instruction that emphasizes 
student active thinking and drawing conclusions from 
data.  It was concluded that instruction approaches 
that actively engage students in the education 
process through discovery and investigation are more 
likely to stimulate conceptual understanding than the 
strategies that rely on more passive techniques [25].

The discussions on improving instruction methods 
has left the academic debate and have entered the 
political agenda, as science education reform attracts 
significant attention around the world.  Efforts 
in the USA [27, 28, 29], England [30], France [31], 
the European Union [32], Australia [33], etc. have 
been devoted to improving student performance, 
particularly due to government-established standards 
and/or national curricula.  In this context, the National 
Research Council (NRC) of the USA described as 
‘‘essential features of classroom inquiry’’ [28]:

“i) Learners are engaged by scientifically oriented 
questions.

ii) Learners give priority to evidence, which allows 
them to develop and evaluate explanations that 
address scientifically oriented questions.

iii) Learners formulate explanations from evidence 
to address scientifically oriented questions.

iv) Learners evaluate their explanations in light of 
alternative explanations, particularly those reflecting 
scientific understanding.

v) Learners communicate and justify their 
proposed explanations.”

Additionally to the NRC requirements other skills 
are necessary for the effective learning of science 
in adolescent populations [34].  Such skills are: 
adaptability, complex communication/social skills, 
non-routine problem-solving skills, self-management/
self-development and systems thinking.  

Given the central role of teacher training in the 
process of educational reform, some questions are 
of particular interest to science teacher educators:  
How does one prepare a teacher to utilize inquiry-

based instruction? What barriers must be overcome 
to initiate such science education in the schools? What 
obstacles do teachers face when switching to the 
new pedagogical methods? [35] This emphasis on the 
learner needs to be matched by an equal focus on the 
teacher [36].

IV. INQUIRY-BASED INSTRUCTION IN VARIOUS 
FIELDS

In the previous section we mentioned how 
problem-based learning has been used extensively 
in medical schools across the USA and Canada. 
However, IBL concepts have been applied to other 
fields of knowledge. In particular, one such field is 
physics [37], pioneered by the group from University 
of Washington, but also chemistry and biology 
[38], electrical engineering [39, 40], and cognitive 
neuroscience [41], or even archeology [42].

A very useful IBL model, called the 5Es, was 
introduced through the Biological Science Curriculum 
Study (BSCS), by a team lead by Roger Bybee [ 43, 44, 
45]. The five steps are:

(1) Engagement (Excite, stimulate the learner’s 
curiosity) 

(2) Exploration (Experiment to satisfy curiosity)
(3) Explanation (Show that you understand the 

concepts)
(4) Elaboration (Extend the new concepts into 

new areas)
(5) Evaluation (Check your knowledge)
The teacher appeals to the learners’ prior 

knowledge and helps them become engaged in 
a new concept through the use of short activities 
that promote curiosity and elicit prior knowledge. 
The activity should make connections between past 
and present learning experiences, expose prior 
conceptions, and organize students’ thinking toward 
the learning outcomes of current activities.

Physics education in Romania has also benefited 
from a project promoting IBL. The Romanian Physical 
Society has been involved in a project initiated in 2011 
[46] by Cristian Hatu, with the aim to change the way 
physics is taught throughout secondary education, 
by stimulating students’ active participation in 
the process of learning. Students are assisted by 
the teacher to discover the laws of physics and to 
understand the new concepts, after performing 
experiments and observations. During its different 
stages, the project has produced a methodological 
guide for the teachers as well as the psycho-
pedagogical foundation of the new approach and 
has already trained to use the new methods over 
1300 teachers.  Moreover, various materials have 
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been prepared to assist teachers in using the new 
approach: short videos presenting experiments and 
demonstrations with common, everyday objects, 
guidelines regarding class management, higher 
complexity tasks for students with high intellectual 
potential, items for student evaluation for a part of 
the learning units etc. Numerous examples of such 
materials have been uploaded on the webpage of the 
project [46]. 

V. IS IBL SUITED FOR THEOLOGY EDUCATION?
Inquiry-based learning requires that the learner 

draws on his own past experience and existing 
knowledge to discover facts and relationships and new 
truths.  Students interact with the world by exploring 
and manipulating objects, wrestling with questions 
and controversies, or performing experiments. As 
a result, students may be more likely to remember 
concepts and knowledge discovered on their own (in 
contrast to being given the answer by the teacher).  
But is such an approach valuable in teaching religious 
concepts? 

Why this interest in inquiry?  Teaching religion is 
not trivial, particularly as many of its concepts are 
pretty abstract and difficult to grasp by students. 
In addition, teachers of religion are often given the 
mission to ‘translate’ the concepts, to make them 
more familiar for adherents.  It remains challenging 
for an educator to translate concepts into behavior, 
and large ideas into social conduct. 

Being convinced that any kind of education can 
benefit from such new methods of teaching, we 
argue, in the fallowing, that inquiry-based instruction 
may be an effective technique even when tackling 
theology education.  

To answer the questions above we can return 
to the 5Es applied initially to teaching biology.  Is 
Engagement needed in teaching religion as it is in 
teaching science?  The answer is, most likely, positive, 
as the students learn more effectively when their 
interest is triggered by an interesting and exciting 
problem.  

What is a trigger and what could be effective 
triggers in teaching religion?  A trigger could be 
anything, from a simple word, an image, a symbol, a 
short movie or a particular gesture, anything that can 
stimulate the student’s curiosity for the theme.  For 
instance, before starting a discussion on how heaven is 
perceived in Christianity, Islam and Judaism, it may be 
useful to display a few relevant pictures, particularly 
renaissance paintings and old orthodox frescos on that 
theme.  Similarly, a display of two paintings depicting 
the Judgement Day could generate interest from the 

students more effectively than a typical, traditional 
lecture about the differences between Catholics and 
Orthodox Christians.  Pictures or little movies with 
atrocities caused in the name of religion could trigger 
an emotional reaction and openness for a lecture on 
respect for all faiths.  Scientific illustrations, such as 
the echography of the fetus or gene sections, could 
trigger interest and vivid discussions on abortion and 
on genetic engineering or gene therapy.  

The classes can also start by provoking the 
students with cognitive conflicts [47], addressing 
known misconceptions.  Cognitive conflicts can be 
imagined not just in Science but also in Theology, 
as the religious educator also has to deal with 
preconceptions or misconceptions.  Typically, 
examples of conflicts that could trigger the student 
interest with respect to learning theological concepts 
are those regarding proving wrong some of their prior 
beliefs (particularly related to old superstitions and 
practices in contradiction with religious principles) 
and those related to the lack of alignment or harmony 
between one’s words and deeds.  Fighting pre- or 
misconceptions is, many times, teaching against 
wrong conduct or heresy.

The second step, Exploration, is typical for 
science.  Can it be relevant for teaching theology?  
Although experimenting is the key attribute of the 
scientist it should not be disregarded when teaching 
religion.  In the end, religion paves the spiritual way 
of approaching Divinity and such path can benefit 
from landmarks, from guidance along the way.  For 
the students, reading or hearing about the Path is 
not enough.  They need to experiment themselves, 
through prayer and meditation: ‘Then He spoke a 
parable to them, that men always ought to pray and 
not lose heart.’ Luke 18:1 [48].  And, through prayer 
and meditation, they get a better understanding of 
their own way:  ‘But let a man examine himself, and 
so let him eat of the bread and drink of the cup.’ 1 
Corinthians 11:28,  ‘I meditate within my heart, And my 
spirit makes diligent search.’ Psalm 77:6 [48].

If in science the students explore the reality 
around them, in religion they experience and discover 
their own spiritual self by praying and meditation as 
well as by acting in the real world:  

‘12 Because I delivered the poor who cried out, 
The fatherless and the one who had no helper. 13 
The blessing of a perishing man came upon me, And 
I caused the widow’s heart to sing for joy. 14 I put on 
righteousness, and it clothed me; My justice was like a 
robe and a turban. 15 I was eyes to the blind, And I was 
feet to the lame. 16 I was a father to the poor, And I 
searched out the case that I did not know. 17 I broke 
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the fangs of the wicked, And plucked the victim from 
his teeth.’ (Job 29:12-17 [48].)

In science, the teacher gives the students 
educational materials and guides their experiments 
and observations; in religion the teacher follows the 
students through their search and guides them when 
they encounter obstacles.  With right guidance from 
an educator, the students may discover truths that 
were always there, inside their soul.  Similar patterns 
are used in psychoanalysis and psychological therapy, 
matrimonial counseling, and various cases of social 
conflict.  Through inquiry technics people are brought 
to seeing the real problem and the solution to it, 
which in fact lies inside themselves.  Ultimately, is up 
to them to act and solve that problem.

Embracing someone else’s thoughts and conduct 
is not an issue easy to deal with; we can see that every 
day at parents-child relation and its failure in most 
cases. ‘Acceptance involves undefended exposure 
to thoughts, feelings, and bodily sensations as they 
are directly experienced to be.’ [49]  It is important 
to understand the stages the students go through 
during their experimenting, that the person have 
to let go of controlling private events and expose 
themselves to these trials without the use of safety 
nets.  In religious education students are supposed to 
give up more, being asked to abandon their old mind 
and to be open for discovering new truths:  

‘9 Do not lie to one another, since you have put 
off the old man with his deeds, 10 and have put on the 
new man who is renewed in knowledge according to 
the image of Him who created him’ (Colossians 3:9-10 
[48].)

In the third and fourth steps, Explanation and 
Elaboration, the students are supposed to show that 
they understand the concepts and then, use them 
extend their use in other contexts.  In the learning 
process they ought to do more than just reproduce 
the knowledge.  They ought to give in to the profound 
meaning of the teachings.  

One way to guide the students through these 
stages is to present new images and/or parables and 
ask them to draw parallels with the initial ones.  For 
instance, when discussing religious symbols and/vs. 
objects of adoration, one can give additional examples 
to the initial ones and check whether the students can 
explain and then extend their knowledge to adjacent 
topics.  

One example of teaching by inquiry could be 
provided by the parable of the adulteress.  The 
‘students’ were the scribes and Pharisees; they were 
not offered an answer but another question to ask 
themselves:

So when they continued asking Him, He raised 
Himself up and said to them, ‘He who is without sin 
among you, let him throw a stone at her first.’ (John 
8:7 [48].)

The ‘students’ had to search in their own souls and 
discover the answer.  By using such challenging, self-
awareness ways of teaching, student misconceptions 
and preconceptions can be dispelled, leaving room 
for a new way of thinking.

Unlike teachers, educators [50] have to produce 
positive reactions into the minds and souls of the 
students so that they will not only understand and 
embrace the new concepts, but they become able 
to promote them further.  It is a great challenge for 
every religious teacher to transform dogma into 
behavior, to convert knowledge into social conduct, 
which have to be self-inflicted, believed and not 
only trusted or accepted [51].  Religion has a role in 
providing responses to those experiences which 
lack interpretability, to create strong, long-lasting 
emotions that lead to a moral social conduct.  Religion 
is a ‘vehicle which enables participants to give form 
and meaning to their experiences’ [52]. This may be 
the Elaboration step for religious teaching as students 
are impelled to extend the new concepts acquired 
into their lives, to formulate a particular path for 
applying the ideas they embraced.

The last step, the Evaluation is required in any 
formal education process, as it allows the instructor to 
verify whether the student has acquired the targeted 
competences.  Therefore, religious education can 
make no exception, having to rely on evaluation, for 
any religion has the ways and characteristic means.  

How should this evaluation take place?  In the 
case of religion, showing knowledge is not enough.  
The student is expected to also show compassion 
and advancement on his spiritual path:  ‘Examine me, 
O LORD, and prove me; Try my mind and my heart.’ 
(Psalm 26:2 [48]).

Students are supposed to be appraised for 
becoming better persons, for applying in the 
everyday life the principles that they have learned 
in class.  Additional to the regular, educational tools 
the religious teacher has an extra way to examine 
the students.  The confession is, probably, the most 
powerful method of evaluation, as it allows going 
beyond the classroom experience and reach into the 
deeper beliefs and emotions of the student.

In conclusion of this section, we argued that, to 
various extent, all the 5Es steps formulated by Bybee 
[43] have some relevance to religious instruction.

VI. IS STORY-TELLING USEFUL FOR SCIENCE 
EDUCATION?
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We argue in the following that knowing how the 
scientist think and work, how they lived and came 
to understand or discover knowledge, can have a 
positive role on students as future scholars.  

For instance, learning about celestial mechanics 
in a science class can be too abstract and challenging 
to students.  Inserting stories about the history of 
these concepts may give the students an overall 
idea of how advancement of knowledge actually 
takes place, how, sometimes, novel theories are not 
easily accepted.  The evolution of common thought 
regarding the celestial motion brings together science 
and philosophy and even religion.  

Ancient Indian cosmology describes, around the 
15th - 12th century B.C.E., a universe that is created, 
destroyed, and re-created in an eternally repetitive 
series of cycle [53].  Later on, the Greek philosopher 
Aristotle in the 4th century B.C.E. and the Roman-
Egyptian mathematician and astronomer Ptolemy, in 
the 2nd century C.E., described a geocentric model, in 
which the planets and the rest of the universe orbit 
about a stationary Earth.  In contrast, in the 3rd century 
B.C.E. the Greek astronomer and mathematician 
Aristarchus of Samos presented a heliocentric model, 
placing the Sun, not the Earth, at the center of the 
known universe.  His ideas were generally rejected 
in favor of the geocentric theories of Aristotle and 
Ptolemy until they were successfully revived nearly 
1800 years later by Copernicus.  

Such stories of correct theories being overlooked 
in favor of wrong ones are not singular.  Another 
example may be the wave theory of light published 
in 1690 by the Dutch physicist Christiaan Huygens 
[54], which was dominated by the Isaac Newton’s 
corpuscular theory made public in 1704 [55].  For 
more than 100 years, the corpuscular theory was 
favored over the wave theory, partly because of 
Newton’s great prestige and partly because not 
enough experimental evidence existed to provide 
an adequate basis of comparison between the two 
models.  When light interference, diffraction and 
polarization experiments were performed the wave 
theory became the dominant theory of the nature of 
light.

Going back to celestial mechanics, it is useful 
to present a little history to illustrate how scientific 
progress takes place.  We follow Thomas Kuhn’s 
arguments that periods of conceptual continuity 
in normal science, characterized by development 
by accumulation, are interrupted by periods of 
revolutionary science, when the discovery of 
‘anomalies’ lead to revolutions in science and 
to new paradigms [56].  Tycho Brahe, a Danish 

astronomer who tried to reconcile the Ptolemaic and 
Copernican models of was recognized for his precise 
measurements of planetary motion.  Although he 
had at hand massive amounts of astronomical data, 
he advocated for a system with an immobile Earth.  
According to Tycho Brahe, the idea of a rotating 
and revolving Earth would be ‘in violation not only 
of all physical truth but also of the authority of Holy 
Scripture, which ought to be paramount’ [57].  

Johannes Kepler, a German mathematician and 
astronomer, who for a short time was Tycho Brahe’s 
assistant, did not succeed to convince his mentor to 
embrace the Copernican model.  After Tycho Brahe’s 
death, inheriting the vast collection of astronomical 
observations, particularly on the motion of Mars, 
Kepler was able to draw three laws that described the 
planetary motion: the law of elliptical orbits, the law 
of equal areas and the law of periods [58, 59].  

According to Kuhn [56], ‘individual scientists 
embrace a new paradigm for all sorts of reasons 
and usually for several at once.’  Some of these 
reasons, for instance, the worship of the Sun that 
made Kepler a Copernican—lie outside the apparent 
sphere of science entirely [56, 60].  Much of Kepler’s 
enthusiasm for the Copernican system stemmed from 
his theological convictions about the connection 
between the physical and the spiritual; the universe 
being an image of God, with the Sun corresponding 
to the Father, the stellar sphere to the Son, and the 
space in-between to the Holy Spirit [61].

Finally, Isaac Newton, an English physicist and 
mathematician, was able to make a step even further, 
deriving all three of Kepler’s laws by means of one 
single law of universal gravitation [62].  He was able to 
make such a huge step forward due to his knowledge 
of the mechanical laws of motion, which he presented 
to the Royal Society in 1686, before the publication of 
the ‘Principia’ one year later.  Such stories of science 
history are relevant to show that the development of 
science means long times of accumulation interrupted 
by revolutions, when new paradigms are shaped, 
taking over the previous theories.  

The advancement of science may sometimes 
be a bumpy road.  Robert Hooke, another English 
physicist, accused Newton of plagiarism, claiming that 
the idea of the decrease of gravity by the square of 
the distance between the bodies was taken from him.  
Newton did accept and acknowledge, in all editions of 
the ‘Principia,’ that Hooke (and others) had separately 
considered the inverse square law and the centrifugal/
centripetal effects to discuss planetary motion.  
However, there is a long distance between a truth 
that is glimpsed and a truth that is demonstrated [63].  
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Thus, the importance of giving credit to the prior work 
on the topic was well known long before the modern 
ethical standards in conducting research [64]. 

One last point that is worth making is on the role 
of serendipity in research discoveries.  Serendipity 
is the occurrence and development of events by 
chance in a satisfactory or beneficial way.  Typically, 
by ‘chance’ we understand that the event takes place 
in the absence of any obvious project (randomly or 
accidentally), which is not relevant to any present 
need, or in which the cause is unknown.  Under 
these circumstances, it should be emphasized that 
serendipity in scientific research has an important 
characteristic: discoveries are made by scholars able 
to make creative connections, based on a deeper 
understanding of the problem, where others are 
subject to only astonishment.  It is attributed to 
Louis Pasteur that ‘Chance favors only the prepared 
mind’ [65]. Although it is estimated that between 33% 
and 50% of all scientific discoveries are unexpected, 
however it is believed that [65]:

‘Scientists are not passive recipients of the 
unexpected; rather, they actively create the 
conditions for discovering the unexpected and have a 
robust mental toolkit that makes discovery possible.’

To give an example of the role of chance in 
scientific discovery we can return to Newton’s 
discovery of gravity.  Due to some infectious disease, 
Newton was sitting in his yard when he noticed an 
apple fall from a tree [66].  The apple fell straight 
down, perpendicular to the ground, never upward 
or off to a side, which prompted Newton to conclude 
that it was a property of all matter to interact with 
attractive forces along the direction of their centers.  
It was another 20 years before Newton published his 
detailed theory of gravity, but he later visited the tree 
that helped him provoke the idea [67]. 

In summary of this section, we argued that science 
teaching can benefit from the history of scientific 
discoveries.  The students may more easily see the 
pattern every scientist had in his development; one 
that can become their own pattern of discovery.  
Acquiring only the knowledge of the predecessors 
is not enough, as it does not stimulate creativity and 
independent thinking.  On the contrary, evaluating the 
process in which the knowledge was forged, may lead 
to new discoveries and further inquiry.  Moreover, 
the students may learn about the role of chance, the 
importance of ethical conduct and, through anecdotal 
stories about the lives of the scientists may develop 
role models for their entire career and, overall, classes 
may be more fun to attend.

CONCLUSION 
We argued that inquiry methods can be used to 

stir interest and make teaching more enjoyable and 
more effective not just in science instruction but also 
in theology education.  Fishermen in Bible times as 
well as today need not to be given fish and be fed for 
a day; they need to be taught how to fish and feed 
themselves for a lifetime.  Bringing people in a state 
of self-involvement with the source of knowledge 
is a better method of teaching for both science and 
theology.  

Religious education has used some kinds of 
inquiry methods for a long time, as parables and 
symbolic stories were at the core of theological 
education for all faiths.  We went further and analyzed 
whether Bybee’s 5E steps could be extended to 
theology education.  We concluded that the first and 
the last steps (Engagement and Evaluation) should 
be common to any kind of teaching, as stimulating 
the students’ curiosity and checking the knowledge 
acquired cannot be separated from the training 
process.  While the third and fourth steps, Explanation 
and Elaboration, are more easily adaptable to 
religious education, the most challenging step is 
Exploration, as experimenting to satisfy curiosity has 
not been widely regarded as characteristic to religious 
endeavors.  However, as the students are supposed 
to find their way to Divinity, pointing to the landmarks 
that can guide their way may be useful for them.  If in 
science the students explore the reality around them, 
in religion they experience and discover their own 
spiritual self by praying and meditation as well as by 
acting in the real world. 

In turn, we also argued that the story-telling, 
typical for teaching religion, can be used in science 
education.  Accumulating knowledge is not enough; 
students need to develop critical and creative thinking.  
Listening to stories about scientific discovery could 
teach them lessons that, later on, could support them 
in fighting future obstacles.  Knowing that chance 
may also play a role, creating opportunities, but only 
those prepared to seize such occasions can benefit, 
may prove important for the overall education of 
the adult.  Moral values and the emphasis on ethical 
conduct is key to the individual, as a principled 
member of the community, and beneficial to society 
as a whole.  Moreover, the anecdotal stories about the 
lives of the scientists may help students in developing 
role models for their entire career and make classes 
more enjoyable.  
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