lan G. Barbour, Religion and Science: Historical and Contemporary Issues, London, SCM, 1998, pp. 115-21 
The role of models is particularly interesting both in science and in religion.
1. MODELS IN SCIENCE 
We have seen that in science there is no direct route by logical reasoning from data to theory. Theories arise in acts of creative imagination in which models often play a role. Here we are talking about conceptual or theoretical models, not experimental or scale models constructed in the laboratory, nor logical or mathematical models, which are abstract and purely formal relationships. Theoretical models usually take the form of imagined mechanisms or processes postulated in a new domain by analogy with familiar mechanisms or processes.
Three general characteristics may be noted in theoretical models:
1. Models are analogical. A scientist working in a new domain may posit entities having some of the properties of a familiar entity (the positive analogy) and some properties unlike those of the familiar entity (the negative analogy). The Bohr model of the atom, in which 'planetary' electrons revolve in orbits around a central nucleus, resembled the familiar solar system in some of its dynamic properties, but the key assumption that only certain orbits are allowed (quantization) had no classical analogue at all. The model aided the formulation of the mathematical equations for the theory (for example, the equations for the energy levels of the electrons). It also suggested how theoretical terms characterizing entities not directly observable might be related to observable variables (for example, how the transition of an electron between two orbits might be related to the frequency of the light emitted).
2. Models contribute to the extension of theories. Some claim that a model is a temporarily useful psychological aid that can be discarded once the equations of the theory are formulated. But this ignores the fact that it is often the model rather than the theory that suggests its application to new phenomena or new domains. It was the billiard ball model that suggested how the kinetic theory of gases might be applied to gas diffusion, viscosity, and heat conduction. Moreover, the model was crucial to the modification of the theory. Gases under high pressure depart significantly from Boyle's Law. This could be accounted for with a revised model (elastic spheres with finite volume and attractive forces), which departs from the simple billiard ball model, but which would not have occurred to anyone without the earlier model. The suggestiveness and open-endedness of models provide a continuing source of possible applications, extensions, and modifications of theories.
3. Models are intelligible as units. Models provide a mental picture whose unity can be more readily understood than that of a set of abstract equations. A model can be grasped as a whole, giving a vivid summary of complex relationships, which is useful in extending and applying the theory as well as in teaching it. Images are creative expressions of imagination in the sciences as well as in the humanities. The intuitive intelligibility of a model is, of course, no guarantee of its validity. Deductions from the theory to which the model leads must be tested carefully against the data, and more often than not the proposed model must be amended or discarded. Models are used to generate promising theories to test by the diverse criteria outlined earlier.
In the quantum theory that has replaced the Bohr model, mechanical models are given up and there are severe limitations on the use of visualisable models. Nevertheless, two basic models, the wave model and the particle model, underlie the formalisms of quantum theory and suggest ways of correlating theory and experiment. These two basic models cannot be satisfactorily unified (the wave/particle paradox), even though a unified set of equations can be provided in the abstract theory. From the theory we can predict only the probability that a measurement in the atomic or subatomic world will have a particular value; we cannot predict exact values for a measurement. The models are more than a temporary expedient, for they continue to contribute to the interpretation of the mathematical formalism and to the modification of the theory and its extension to new domains ...
Complementary models are used despite their problematic status. Bohr formulated the Complementarity Principle, recognizing that 'a complete elucidation of one and the same object may require diverse points of view which defy a unique description.' He acknowledged the interaction between subject and object and the importance of the particular experimental arrangement. But he also stressed the conceptual limitations of human understanding. We must choose between causal or spatio-temporal descriptions, between wave and particle models, between accurate knowledge of momentum or of position. We have successive and incomplete perspectives that cannot be neatly unified.
Such models and theories clearly cannot be taken as literal descriptions of entities in the world, as classical realism assumed. At the opposite extreme, instrumentalism holds that models and theories are calculating devices whose only function is to allow the correlation and prediction of observations. Instrumentalism sees them as useful intellectual instruments for organizing research and for controlling the world. According to instrumentalists, models and theories do not describe or refer to real entities in the world.
I have elsewhere defended the intermediate position of critical realism. On this view, models and theories are abstract symbol systems, which inadequately and selectively represent particular aspects of the world for specific purposes. This view preserves the scientist's realistic intent while recognizing that models and theories are imaginative human constructs. Models, on this reading, are to be taken seriously but not literally; they are neither literal pictures nor useful fictions but limited and inadequate ways of imagining what is not observable. They make tentative ontological claims that there are entities in the world something like those postulated in the models.
Opponents of realism argue that successive scientific theories are not convergent, cumulative or progressive. New theories often exhibit radical changes in conceptual framework rather than refinements that preserve and add to earlier concepts. The history of science is said to be littered with theories that were successful and fruitful in their day, but that were later totally rejected rather than being modified - including Ptolemaic astronomy, phlogiston chemistry, catastrophic geology, Lamarckian evolution, caloric heat theory and ether theories in physics.
But recent years have seen a revival of interest in realism ... [S]ome have pointed out that new theories exhibit continuity as well as discontinuity in relation to the theories they replace. Usually some of the concepts in the old theory and much of the data accumulated under its guidance are carried over into the new context. Sometimes the laws of the old theory are actually included in the new theory as limiting cases. Thus the laws of classical mechanics are limiting cases of relativistic laws at low velocities, though the fundamental concepts have been radically redefined. Later theories typically provide a better empirical fit and extend to wider domains, so that one can indeed speak of progress according to the criteria listed earlier.
We have greater confidence in the existence of a theoretical entity, such as the electron, if it is linked to many different kinds of phenomena explored in diverse types of experiment. With a new theory, scientists believe they have a better understanding of the structure of the world, not just a more accurate formula for correlating observations. Theoretical concepts are tentative and revisable, but they are taken to characterize and refer to the world. Unless a theory is at least partially true, how can we account for its success in predicting entirely new phenomena with types of observation radically different from those that led to the theory? Science, in short, is at the same time a process of discovery and a venture in human imagination.
The basic assumption of realism is that existence is prior to theorizing. Constraints on our theorizing arise from structures and relation-ships already existing in nature. Scientific discoveries, are often quite unexpected.   Humility before the given is appropriate; we learn from nature in order to set limits on our imagination. Most scientists are incurably realist, but their confidence in the status of models and theoretical entities varies among fields and in different historical periods. Models of larger scale and more familiar types of structure tend to be viewed more realistically. A geologist is not likely to doubt the existence of tectonic plates or prehistoric dinosaurs, though neither can be directly observed. In 1866, Mendel postulated hypothetical 'units of hereditary transmission', which were later identified as genes in chromosomes and more recently as long segments of DNA.
As we move further from familiar objects, instruments greatly extend our powers of direct or indirect observation.
When we get to the strange subatomic world, common sense fails us and we cannot visualize what is going on. Quarks behave like nothing familiar to us, and their quantum numbers (arbitrarily named strangeness, charm, top, bottom and color) specify abstract rules for the ways they combine and interact. Even here ... our theories are an attempt to represent reality, though microreality is not like the everyday world and ordinary language is inadequate to describe it. 
2. MODELS IN RELIGION 
Religious models, we have said, lead to beliefs that correlate patterns in human experience. In particular, models of the divine are crucial in the interpretation of religious experience. They represent in images the characteristics and relationships portrayed in narrative form in stories. But models are less conceptually articulated and less systematically developed than beliefs and doctrines, which take the form of prepositional statements rather than narratives or images.
Like scientific models, religious models are analogical. Religious language often uses imaginative metaphors, symbols, and parables, all of which express analogies. The most frequently used and systematically developed analogies are incorporated in models, such as the model of God as Father. Religious models, too, are extensible. A model originating in religious experience and key historical events is extended to interpret other areas of individual and communal experience, and it may be modified in the process. Religious models are also unitary; they are grasped as a whole with vividness and immediacy.
As in the scientific case, I defend a critical realism that takes religious models seriously but not literally. They are neither literal descriptions of reality nor useful fictions, -but human constructs that help us interpret experience by imagining what cannot be observed. The biblical prohibition of graven images or 'any likeness' (Exodus 20:4) is both a rejection of idolatry and an acknowledgment that God cannot be adequately represented in visual imagery. The sense of awe and mystery associated with numinous experience is an additional safeguard against literalism. But we do not have to go to the opposite extreme and take religious models as psychologically useful fictions whose only function is to express and evoke distinctive ethical attitudes, as some instrumentalists hold.
Religious models have additional functions without parallel in science, especially in expressing and evoking distinctive attitudes ... The life-orienting and emotional power of religious models and their ability to affect value commitments should not be ignored. Models are crucial in the personal transformation and reorientation sought in most religious traditions. Some linguistic analysts and instrumentalists hold that religious language has only these non-cognitive functions. I argue, in reply, that such non-cognitive functions cannot stand alone because they presuppose cognitive beliefs. Religious traditions do endorse particular attitudes and ways of life, but they also make claims about reality.
In science, models are always ancillary to theories. In religion, however, the models themselves are as important as conceptual beliefs, partly because of their close association with the stones prominent in religious life. Christian worship is based on those stories of creation, the covenant, and especially the life of Christ. The individual participates in communal ritual and liturgy that reenact and refer to portions of these stories. Narratives in dramatic form are more personally involving and evocative than models, which are relatively static, though models are less abstract than concepts. Moreover, biblical stories can often be correlated with our own life stories, which are also narrative in form. Nevertheless, the movement from stories to models to concepts and beliefs is a necessary part of the theological task of critical reflection.
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