The beings of Newton in physics education
Abstract

This paper delves into beings that are constitutive of the ontic sciences. Accordingly, it is a contribution to the theory of regional ontology. It sets out the relevant theory from Heidegger and then investigates how that theory applies to the beings that we can identify in Newton’s work. In his historical investigations, and his deliberations about the nature of mathematical models, Newton provides for us insights into his involvement with beings. The paper asks about the beings that abide with science students as they consider phenomena and seek to learn Newton’s theory. Inherent in this work are questions about the relationship between science and technology, the nature of beings, and the challenges of teaching science. This work helps us to understand the ontological slogan “why you learn mandates what you can learn”. 
Introduction

Heidegger’s regional ontology had a difficult birth in the English version of Being and Time when the translators decide to use the word “region” for “Gegend”. They admit the contenders are “whereabouts” and “region” and unfortunately select the latter. They frustratingly say that when Heidegger uses the word “region” he does so in contexts where the word “realm” would be most appropriate (Heidegger, 1962, p.136).  
Heidegger’s model of regional ontology supports his account of Dasein’s way of being in Being and Time and it supports his account of the ontic sciences. This paper indicates how the account of the human being relates to the account of the ontic sciences and its leading example in the ontic science is the realm of Newtonian physics. 

Be it realm or region, the model that Heidegger advances for ontic beings is spatial. Some present-at-hand beings associate together into clusters that we can identify. The beings are truths and they are within an horizon. It is because of this aspect of his theory that Heidegger’s account of Dasein integrates with his account of truth. Models of the Dasein have features that we find in his model of truth. In these accounts, truth remains always as ontological truth, which, according to Heidegger, Parmenides recognised in Fragment 1.29, “Truth, that well-rounded, unshaking heart” (Heidegger, 1973, pp.403, in GA415). This is a more profound, fervent, foundational notion of truth than that of truth as correspondence, whereby “the essence of truth lies in the ‘agreement’ of the judgment with its object (Heidegger, 1962, p.257).
The sciences (in Heidegger’s wide sense of science) are “thematic” which means each is to be taken seriously and studied in a systematic way (Heidegger, 1962, p.21). Each of these sciences has its own separate basket of present-at-hand beings. Somehow, we do not confuse numbers for colours and try to add three and blue. The words force, mass, acceleration, and momentum associate together for us as Newton’s physics. Even the word “time” that in Newton’s hands came to have a very specific and distinctive meaning is in the basket for those initiated into physics. In defiance of this, physics students can be bored in lectures and time can drag for them.   

When students learn physics, they learn the vocabulary of physics and this might indicative that they hold integrally with themselves the same beings that Newton held. They come to abide with the beings of Newton. This is what it means to learn Newtonian physics. The present paper asks what are these beings of Newton and are they the beings that appear in the physics classroom. Do our young science students come to abide with the same beings that were the achievement of Newton? 
If a student in total incomprehension memorises one of Newton’s equations, and shows this by writing “mass times acceleration” whenever the examination question reads “what is force”, are we convinced the student has in some sense engaged with those beings that involved Newton? Convinced or not, we agree the response earns marks for the student in the examination. The evidence suggests that for this student the beings are words on the paper that are ready-to-hand. They are a convenience used as a contribution to the retentive student’s for-the-sake-of-which cascades.

How students come to learn science is uncertain. Displaying despair, Baxter concludes, “a Newtonian view of gravity does not feature in most pupils’ thinking” (Baxter, 1995, p.160). Others conclude more generally that there “is a great deal of literature that documents the difficulties that science learners have in using and understanding scientific models” (Coll, France, & Taylor, 2005, p.185). This last group of researchers summarise the different views authors present regarding why it is that students, teachers, and scientists hold different views on the nature of mental models. Their list refers to many of the notions that are at issue in the present paper, models, concepts, boundaries, reality, unshared attributes, understanding, visual imagery, contexts, and representing (p.186). 
This paper adopts a phenomenological approach to the teaching and learning of science. That means that we seek to see what occurs with students as they involve themselves with the subject, their books and their teachers. It adopts a similar approach to the work of Newton, as he engaged with his work in physical science. We seek to identify foundational structures that are integrally a part of the Dasein from a base of observations and not from any preconceived notion. Heidegger advocates the same approach through much of his earlier work and he explores many concepts that may assist us.  
Regional ontology
People have thought that intellectual disciplines hold a level of independence and unity that is more than administrative convenience from at least the time of Aristotle. Husserl was aware of this phenomenon and in an attempt to address it inter alia he distinguished between formal and regional ontology. In this, his focus was on the objects or things that exist. What we can say of everything is the subject of formal ontology and what we can say about particular groups of things is the subject of regional ontology .
 Since the very notion of region, which each regional ontology initiates, pertains to formal ontology, one can say that all considerations about the notion of region are henceforth within the province of formal ontology ... (Ricœur, 1996, p.71)
The questions of formal ontology include, what is an object, property, or relation? Consequently, formal ontology overarches regional ontology that asks about the particular properties of grouped objects. This overarching he considered in his concept of the hierarchy of essences. 
Husserl identified certain entities as naturally grouped together within an horizon or framework. This leads to the analogy with items that may appear within a picture and the picture frame. It is possible to give many accounts of what brings the objects together for us. For example, each object may be similar in some regard to every other object. They might all be blue. Any new blue object relates to the other blue objects. The objects of mathematics are a little more complicated. Children recognise numbers as numbers but there is something different in play when operators, such as plus and minus, are applied to the numbers. Apparently, there are rules or conventions and it is strongly the instinct of the Dasein that all these beings of mathematics are somehow independent of the Dasein. Whilst they are independent of any particular Dasein, they may depend ultimately on the population. When the Sun expands to engulf the Earth, the beings of mathematics will survive, or so some people believe. Husserl sought to explain such simple observations and intuitions. 
Husserl’s regional ontology was one theory that Heidegger accepted from his patron (Glazebrook, 2000, p.6), at least to the extent that he asserted that the sciences define some realm of beings through the projection of a leading, unifying principle. He specifically investigated as a legitimate, substantial, and unified set of beings those entities that constituted the physics of Galileo and Newton, those that many said all entailed the mathematical projection of beings. (Glazebrook, 2000, p.18).  

Heidegger advanced Husserl’s theory in two ways. First, he allied it with beings. Second, he identified the beings with truths. Heidegger kept the same underlying spatial model that Husserl had used, he kept the notions within the hierarchy of essences (which itself resembles Kant on the notion of grounds), but the content of the model was now more facilitating and available for integration with the theory of Dasein.
Dasein abides with ready-to-hand beings in Heidegger’s famous example of the experienced carpenter working at his craft – until things go wrong and the hammer breaks. Then there is the opportunity for a new kind of being to be present integrally with Dasein. The changed circumstance allows the carpenter to access a new form of hammer-being, one that is a present-at-hand being. This new being, which is in a realm that allows calculation (conscious deliberative thought) and which Heidegger describes as “thematic”, incorporates with the carpenter’s for-the-sake-of-which cascades. The carpenter remembers similar beings and contemplates the methods by which he repaired them as he seeks to solve the problem of the broken hammer which when he looks disparagingly at it abides with him as an unready-to-hand being.

In Heidegger’s story, the carpenter becomes academic in his approach to the hammer – he tries to think it through. Had the example been more complex than a broken hammer, we might see the carpenter draw a diagram and record measurements as he seeks to solve the problem. The diagram would constitute a model of the hammer. Now there are three broken hammer-beings. There is that being that lies on the workshop bench, there is the being that the academic carpenter contemplates, and there is the being of the diagram he shows to his apprentice. The first is the special form of the ready-to-hand, which is the unready-to-hand. The second is present-at-hand. The third is undefined because we cannot know the form of being unless we know more of the carpenter’s for-the-sake-of-which cascades. The apprentice first sees the paper and the pencil sketch and once he has found his spectacles, we hear him say “the hammer”. The apprentice seeks to impress the carpenter and apparently takes an acute interest in the drawing. For him it is ready-to-hand and it constitutes as an opportunity to advance himself. “It is a fine drawing” we hear him say. He deftly uses the ready-to-hand hammer as he ventures to ingratiate himself.
For us the challenge of the three-beings is the relationship between them. That challenge does not appear to worry the carpenter or the apprentice. The episode of the hammer began when a ready-to-hand being lost its integration with the carpenter’s skill. The for-the-sake-of-which cascades of the carpenter involve a return to his skilful hammering which means he “seeks” to be with the ready-to-hand being. For the moment however, he is with the being that is the model on the paper and other beings that he might advance, we could say somewhat misleadingly “from his memory”. This plethora of beings we may be inclined to think revolves around the physical object the hammer. In this paper that is advanced as a serious mistake. Heidegger’s story is about Dasein, it is not about hammers. 
The carpenter may plan his work thematically (meaning with present-at-hand-beings) and then move back into his “practical” tasks of sawing, measuring, boring holes and hammering nails. The thematic interpretation retreats as he sets to his rhythm of work and practical success. Heidegger described the move from being-with the present-at-hand to the ready-to-hand thus:

The ready-to-hand is always understood in terms of a totality of involvements. This totality need not be grasped explicitly by a thematic interpretation. Even if it has undergone such an interpretation, it recedes into an understanding which does not stand out from the background. (Heidegger, 1962, p.191)
In the present paper the expression “does not stand out from the background” is interpreted as not involving any specific identifiable being of any kind. 
Integral to Heidegger’s story is temporal idealism. As the story here unfolds, we (the reader and the writer) abide with the beings of the story. We each do this in our own “now”. Because it is a story, it entails a temporal sequence. As we see it the hammer broke before the model appeared. However, ontologically this situation is different. For the carpenter with the model there is facticity that may include the event of the broken hammer. Yet this event is not consciously with the carpenter when he contemplates the model. Nor is it in any sense “gone” or “departed”. It constitutes with the Dasein-carpenter just as it constitutes. This constitution involves his understanding of his current complement of beings. It may also involve talk (speaking or uttering) as we hear the carpenter mutter to himself an expletive and the word “hammer”. Heidegger’s word “Rede” is translated as “discourse or talk depending on the context” (Heidegger, 1962, p.47). In Being and Time and in the present paper, it is an equiprimordial aspect of the understanding-Befindlichkeit-talk model of Dasein. Befindlichkeit becomes “dwelling” in Heidegger’s later account of Dasein (Gendlin, 1988, p.152).
Heidegger’s account of regional ontology is a direct parallel to his example of the carpenter. There are the regions of beings entailed in skilful coping in a practical situation and there are the regions of beings implicated in the subsequent contemplation. The regions of beings involved in contemplation are of different kinds. Roughly, we may think of them as related to some ontological classification of intellectual disciplines. The leading examples (those apparently most discussed by theorists), are the beings of mathematics and the beings of physical science.
A final example from Heidegger: Mathematically we are inclined to think that numbers are independent of ourselves and precise in both their nature and significance. We see the efficient and peaceable carpenter as he takes two nails from the box and advances towards the two holes he has bored. Later we see him write the number “2” on the paper as he draws his diagram. The number “two” in the first instance is a ready-to-hand two. In the second instance, it is a present-at-hand “2”. We might say there are 2 twos. The word “number” is now also in question. When we, the reader and the writer, observer the carpenter, it is ourselves that brings unity to the number two. The unity appears because for us it is present-at-hand. We observe the carpenter and “two” – we do not produce carpentry.
Newton’s beings
The task of this section is to relate Newton’s discussion of entities to Heidegger’s phenomenological classification of beings. Several topics are available for this work, and ultimately someone should methodically explore all of them. They include the nature of space and Newton’s speculation about God’s association with space, the problem of action at a distance including the theory of gravity, the hypothesis of the ether, and Newton’s distinction between a speculative hypothesis and a working or scientific hypothesis. The present article presents a smorgasbord of these Newtonian topics around the broad theme of the mathematical projection of physical objects.
Beings were on display in Newton’s early work on optics. On 19 February of 1671/2, his letter in the Philosophical Transactions of the Royal Society records thirteen propositions and amongst them are references to practical experiments that involved prisms. After the propositions, we read:

… it can no longer be disputed, whether there be colours in the dark, nor whether they be the qualities of the objects we see, no nor perhaps, whether Light be a Body. For, since Colours are the qualities of Light, having its Rays for their intire and immediate subject, how can we think those Rays qualities also, unless one quality may be the subject of and sustain another; which in effect is to call it Substance. We should not know Bodies for substances, were it not for their sensible qualities, and the Principal of those being now found due to something else, we have as good reason to believe that to be a Substance also. (Newton, 1671/2, p.3085)
Newton attempts to distinguish empirically based theories and other forms of theory which subsequently, and unfortunately, he will come call hypothesis.

Although the letter describes experimental results, and provides diagrams, its beings are present-at-hand. It is not sagacious to ask if the beings are within the words on Newton’s page, or our text, or within Newton’s mind, or within our minds. These present-at-hand beings hold themselves with us, and with a mystifying kind of certainty, we believe along with Newton, and without ambiguity, about (or “in”) them as beings. 
The issue of “acting at a distance” illustrates the challenge of beings. Humanly, we expect physical actions to have physical causes. Everything you have seen move has moved for a discernable reason, even if it takes some investigation to reveal that reason. The movement of bodies towards each other as the result of gravity apparently conflicts with this human expectation. If such movement occurs, some will say if it is “real”, we ask about its mechanism. We want to see something give the object a shove. Nothing is found, and apparently the shove (now called a force), comes from within the nature of the object itself (now called a property of its mass). Newton constructed a model that described the movement of objects using mathematics – this he did on a piece of paper. His beings were present-at-hand and his model was present-at-hand, however, the objects that the model allegedly and apparently represents actually engage human beings both as present-at-hand objects and as ready-to-hand objects. We now know that “allegedly and apparently” is the correct phrase here. As it turned out Newton’s mathematical equations were no more than approximate representations that are useful in certain restricted circumstances. Their use is ubiquitous and the most dramatic example of their use is probably astronaut Armstrong’s trip to the moon. With this comment, the notion of “useful” appears and of a sudden, there is the spectre of the ready-to-hand. Science becomes technology. 
Science becomes technology. This may mean that we will find the ultimate truth of science in human affairs and human observations. It could also mean that the present-at-hand beings of science suffer their ultimate test through surrogate ready-to-hand beings. According to Heidegger, the relationship between the present-at-hand and ready-to-hand beings must be explored though the notions of significance, understanding, Befindlichkeit (later “dwelling”), and talk. Newton struggles with this problematic as he seeks to relate the experiment to its hypothesis, and these both to the speculative hypothesis that we might call a freewheeling theory. When the observations of the phenomena match the parameters of the model, the model explains the phenomena. How can that be?
Experimentation was an important issue for Newton and those who first struggled to understand his work. Integral to the notion of experimenting is the notion of the hypothesis. Today physicists understand that they must derive a hypothesis from current empirical research and investigate it empirically, which means by experiment. This makes science communal and grounds it in practical work. Unfortunately, Newton uses the word “hypothesis” for “speculative hypothesis”. For Newton, the speculative hypothesis was repugnant and associated with grand systems (philosophical theories not grounded in experimentation, with leading examples for Newton being from the work of Descartes and Leibniz) – he contrasted their hypotheses with his own. According to Newton, within the “boundaries of experimental philosophy” it is proper to “propose hypotheses to prod future experimental research” (Janiak, 2004, p.xxv). Accordingly, we have a wide and a narrow use of the word “hypothesis”. When in the Principia Newton ventured into the wide sense, he did so in a separate section of the work entitled Queries. Written after a decade of explorations in theology and alchemy (Chapters 9 & 10, Westfall, 1980, p.407 particularly), this discipline within Principia is helpful when our task is to identify beings. 
What sets apart Newton’s approach to hypothesis is his approach to questioning. He sought to question the things themselves and to distinguish between the beings of mathematics and those of “reality”, although that was not how he began. In his early period at Cambridge, and independently of the institution, Newton began sometime in 1664 a list of forty-five headings entitled Quaestiones quaedam philosophicae (“Certain philosophical questions”). The headings provided a framework for an initial set of “speculations” (Editors' introduction, Newton, 1995, p.3).  According to Westfall (1980, p.91), the active approach to questioning in the Quaestiones suggests Newton’s subsequent procedure of experimental enquiry. “Newton the experimental scientist was born with the ‘Quaestiones’” (Westfall, 1980, p.93). The questions framed in the Quaestiones are sometimes based on direct personal observations of phenomena. For example, he first explicitly records his personal observation of the comet of 10 December, 1664. He does this by giving the position of the comet in relation to the centre of the moon (Newton, 1983, p.298). Newton bases them on his reading, and in a manner, he addresses the authors of his reading. The beings in the reading and those that he questions are present-at-hand. After considering the Quaestiones example of the tides the moon and barometric pressure, Westfall says, “There is no suggestion that Newton had made any of these observations” (page 93). The beings of all speculative hypotheses are present-at-hand. So are the beings involved in the questions in the Quaestiones – when they appear as objects of thought (as in the case of Newton), they are present-at-hand. We must ask about the beings involved when someone conducts experiments.

Newton’s advice is that when one must consider a complicated situation it is best to begin with simple examples. Accordingly, before consideration of the beings involved in second-order phenomena and fields, this paper will consider the process of observation and the wind.

In the process of observing, the observer renders that which he observes as a ready-to-hand being. What the observer observes is itself a tool implicated in the process of writing the data. Observing is a skill and an art. Experienced observers see and record more accurately than beginners see and record. Skilful observers to this day are important in astronomical research and their ability is acknowledged (For example, the amateur astronomer Albert Jones OBE DSc,  Shaw, 2007, p.24). Both the “object” and the record participate in the process. Both are involved within the for-the-sake-of-which cascades of the observer. Somewhere in the cascades, with appropriate Befindlichkeit (involving inter alia a commitment to standards), and talk (probably muttering and recording measurements as numbers), there appears ready-to-hand beings that are captured into measurements. The attitude of the recorder is one of work, busyness, focus and professionalism. The activity does not have the hallmark involvements associated with intellectual reflection with present-at-hand beings. 

This discussion could extend to consider instruments and diverse mechanisms of data collection. However, it will not and will simply assert that the beings that are involved when scientists study involve those scientists as ready-to-hand beings. In experimentation, this is always the situation. With their white coats on, scientists are involved in skilful practices. The bench scientist is an accomplished performer. 
A further example may help to orient us towards fields in physical science and our understanding of non-physical beings. Apparently, everyone understands wind. When the wind blows, you feel it on your face and trees bend. Sometimes it is more powerful and sometimes it is less powerful. It takes only moments reflection to realise that you know the wind only by its effects. Now, as you contemplate the wind and how you come to know it, the wind is present-at-hand. However, when you are in your sailing dinghy and setting the sail, the wind is ready-to-hand. An accomplished sailor sails by instinct and feel and they say sailing is an art.

Heidegger also describes a ready-to-hand wind – specifically the south wind. He was concerned about its entailments with the farmers, on pages 111 and 112 of Being and Time. To discover this wind in its being you must accept it as a gift. For the farmer, the gift is the information that it may rain. The acceptance must be precise, practical, and knowing (essentially understood and authentic) in the context of farming. Like this, the wind is “proximal”. The farmer does not feel the wind, ascertain its direction, remember his agricultural textbook, and make the deduction that it might rain. He simply reaches for his raincoat and hurries along. In reaching for his coat and moving more quickly, the farmer moves forward into the future with the wind as the kind of being that says, “it might rain”. The farmer who studied the textbook is looking into the past when he seeks to remember the meaning of the south wind. When the wind of the textbook, now as air flow, is the object of study in meteorology or mechanized agriculture it is another form of being, which is “distal” and not authentically understood (see Being and Time page 325, “essentially given to us”). The authentic wind – like all signs – is ready-to-hand (page 111). In Heidegger’s words:

If, for instance, the south wind ‘is accepted’ [“gilt”] by the farmer as a sign of rain, then this ‘acceptance [“Geltung”] – or the ‘value’ with which the entity is ‘invested” – is not a sort of bonus over and above what is already present-at-hand in itself – viz, the flow of air in a definite geographical direction. The south wind may be meteorologically accessible as something which just occurs; but it is never present-at-hand proximally in such a way as this, only occasionally taking over the function of a warning signal. On the contrary, only by the circumspection with which one takes account of things in farming, is the south wind discovered in its Being. (Heidegger, 1962, pp.111-112)
In these examples, we learn that it is insufficient just to say “wind”. The being that we name “wind” is actually, ontologically two distinct beings. We may seek this distinction in the work of Newton.

Newton’s work demonstrates his involvement with being as such. This is apparent in his work that involves second-order phenomena. Ontically, he takes a derived result and understands it as an observation. Ontologically, he “alters” the being of an entity. This enables him to proceed to the next part of his investigation. “Alters” is a word to consider in this context. If something alters, it does so in the time rendering of temporal idealism (roughly the doctrine that time depends upon us). More specifically it does so in world-time which is roughly the idea of time that enables us to go about our everyday business, make appointments, keep them, and so on (Blattner, 1999, p.96). As Heidegger says this is the “time for something” understood as a “time that has been made public” (Heidegger, 1962, p.467). The alteration in the beings under discussion is more of the nature of separate renderings under altered Befindlichkeit. Our expectation of “alternation” is that we can ontically identify a cause. Further, in the notion of alteration there is the notion of a continuing essence, which ontically we say is the “object”. Perhaps “alters” is not the correct word, but it does indicate the drama of the situation. 

The expression “the Newtonian style” describes Newton’s approach to problems. It was coined by Cohen (Chapter 3, 1980), and it describes Newton’s pressing to move beyond the limitations of the hypothetico-deductive method of investigation that he was familiar with through his reading of Descartes who had denied that planetary motions are mathematically exact and who had thus decided they were beyond accurate description (Smith, 2002, p.154). The present attempt to identify the kinds of beings involved is an investigation into the Newtonian style. The ready-to-hand beings implicated in the second-order phenomena example being considered here, were present for Huygens. Huygens  
In 1693 Newton writes to Richard Bentley, “no man who has in philosophical matters a competent faculty of thinking” could ever doubt that “inanimate brute matter could without the mediation of something else which is not material, operate upon and affect other matter without mutual contact …” (Janiak, 2007, p.128). According to Janiak, this supports a popular early reading of Newton that entails the claim that he does not conceive of gravity as a real force and there is evidence that this view was (if he ever actually held it this way), later abandoned by Newton. Nevertheless, it is possible to interpret this theory as the claim that the realm of beings that provides access to “gravity” is not the same realm of beings that provides access to “force”. Yet Newton in the same year that he wrote to Bentley, wrote to Leibniz in a way vein that contributed to Janiak’s conclusion (which he says is a surprise) that “Newton thinks that any future physical characterization of gravity must somehow cohere with, or account for, the facts established in the mathematical treatment” (Janiak, 2007, p.144). If this were the correct situation, then either the direct regional ontological interpretation above would be wrong or a different domain would be required for the beings that he now specifies in a different way.  This highlights one of the problems with regional ontology. That is, not a structural problem of the model, but one that relates to the entities/beings/truths within it. This problematic occupied Husserl particularly.

Newton’s specific beliefs about the nature of beings are of assistance in considering regional ontology, however there remains more to say about the issue of second-order phenomena and Newton’s style. Smith summarises an aspect of Newton’s style based on his analysis of examples:

… his approach to the complexities of real-world motions is to try to address them in a sequence of progressively more complex idealizations, with systematic deviations from the idealizations at any stage providing the phenomena serving as evidence for the refinement achieved in the next. Such systematic deviations are appropriately called second-order phenomena in so far as they are not observable in their own right, but presuppose the theory. (Smith, 2002, p.157)
The alternation with regards being is that present-at-hand beings (derived in calculation) now supplement the rendered ready-to-hand beings of the initial observations. Accordingly, both kinds of beings are involved with observations. This duality with regard beings founds the advent of “experimental philosophy” and the departure of “mechanical philosophy”. Newton abandons the requirement that a mechanism be identified to explain every observation (for forces, the mechanism traditionally involved physical contact) (Smith, 2002, p.151). Newton was aware of the nature of the beings with which he was involved. For example, he indicated with regards his mathematical rendition of force which in his discussion of Definition 8 (which concerns centripetal force and has weight as an example): “This concept is purely mathematical for I am not now considering the physical causes and sites of forces” (First edition of "Principia" given in Janiak, 2004, p.63). Further, in the Scholium he opens with sentences that might have pleased Heidegger: 

Although time, space, place, and motion are very familiar to everyone, it must be noted that these quantities are popularly conceived solely with reference to the objects of sense perceptions. And this is the source of certain preconceptions …” (Janiak, 2004, p.64). 

In the second to last paragraph of his Scholium he continues with a statement that may have interested Wittgenstein:
Relative quantities, therefore, are not the actual quantities whose names they bear but are those sensible measure of them (whether true or erroneous) that are commonly used instead of the quantities being measured. But if the meanings of words are to be defined by usage, then it is these sensible measure which should properly be understood by the terms time space, place and motion” (Janiak, 2004, p.69)
These quotations suggest Newton understands that people use the same words to describe phenomena and their various models of phenomena, including particularly mathematical models. He does not distinguish between the kinds of being that Heidegger identifies based on his own seeing, but Newton does recognise distinct presences and the need to distinguish between them.

The Newtonian style involves a questioning stance, as was shown from the Quaestiones onward, and today it is reasonable to believe that Newton questions being itself in a manner that is akin to Heidegger’s initiative.

The situation regarding Heidegger’s typology of beings and Newton’s experimental philosophy is anything but a one-to-one correspondence. Each of the separate entities that Newton distinguishes apparently may be a present-at-hand being or a ready-to-hand being. We can show this by considering the significance of each in the plethora of involvements that they may have with the human being. Like Heidegger’s south wind, and the wind we use to sail the dinghy, field theory in the physical sciences (including Newton’s concepts that involve gravity) also has a plethora of involvements. These involvements provide for the beings their opportunity to hide as the teacher seeks to instruct the student. 

Teaching Newton’s physics
If the purpose of teaching physics is to assist the students to abide with the beings of Newton then we should focus on the circumstances under which this is likely to occur. One vital transition is that from ready-to-hand to present-at-hand. We can speculate on circumstances under which this is most unlikely. The obvious one is the pressured student cramming for an examination. All teachers have heard people say, “I wrote it all down in the examination and then could not remember anything of it”. Teachers sometimes cite a theory of short- and long-term memory to explain such reports. The beings that are involved in this are probably ready-to-hand. The student resourcefully coped with the examination in a manner that one could describe as a skilful performance or an instinctive masquerade. Once a student abides with Newton’s present-at-hand beings, they hold a sway over the student that endures. The evidence for this is in the student’s unprompted appeal to these beings in relevant contexts over a period of years. Teachers will say the student has a good grasp of physics and appreciates the discipline. In short, the student is becoming a physicist.
Newton's work involves both ready-to-hand and present-at-hand beings. Aspects of the Newtonian composition mandate particular kinds of beings. The play between the kinds of beings contributes significantly to the power and the magnificence of Newton's insight.

The beings of the disciplines of physics and mathematics, for example, are very specific in their kind in given circumstances. The requirement regarding beings for such subjects contributes to our students seeing them as the more difficult subjects. Their beings hide themselves rather well. It is probably that the young student does not actually learn about the beings of such disciplines, but rather embraces a quasi-discipline that holds significant mystery. This mystery is beyond that held by those truly abiding with the beings of the discipline.  

Why you learn mandates what you can learn. Ontologically, your for-the-sake-of-which cascades decide what beings may be present. If you intend to learn the theory of Newton as it was for Newton – which means that you intend to abide with the very beings revealed to Newton – then you must approach each aspect of the theory in the manner that is appropriate to that aspects beings. If you approach in an inappropriate way then a surrogate being will appear (surrogate from the point-of-view of an observer, although not from your point-of-view). The most common surrogate is the ready-to-hand being that replaces the present-at-hand being. These together can constitute quasi-disciplines. The physics of the classroom is not the physics of Newton. Physics textbooks in common use appear to support the physics of the classroom and not Newton’s physics (An example is Halliday, Resnick, & Walker, 2001). They leave unaddressed significant mysteries that occupied Newton. They truncate the ontological story because they refuse to acknowledge that there are kinds of beings. For example, they do not distinguish between (say) force that is ready-to-hand and force that is present-at-hand. Because of this, they suggest to the student that mathematics is in some mysterious way found in physical objects. Objects always have properties, and consequently threeness must be a property.
If a teacher intends that her students abide with the beings of Newton, then she must understand more than the theory of Newton. She must understand the kinds of beings involved and know the circumstances that each of the specific beings requires if it is to present itself. She must ontologically compose her students before she introduces each being. It is Dasein-student that she teaches, not physics. 
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