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[bookmark: _Hlk182660084]Chapter (5): Methodological dualism (MD) and the multi-explanation framework (MEF) (II): Mechanistic and mentalistic explanations and theories of understandingDualism (MD) and the Multi-Explanation Framework (MEF) (II): Mechanistic and mentalistic explanations, and the theory of understanding	Comment by Jemma: Please ensure consistency in the presentation of chapter titles.
The currentThis chapter consists ofis divided into two important parts. In the first part, I will develop the MEF approach, which explains how a complicated behavior can be explained with the help of two types of explanatory models: the mechanistic and the mentalistic. In the second part of the chapter, I will discuss the influence of the MEF approach on the way we understand behavior,. The influence of this approach is expressed mainly in drawing attention to the following: there are two types oftwo procedures for understanding a given phenomenon, the one is based on science and the other is based on folk psychology (see previous cChapter 4). 
Part (I): The Mmulti-Eexplanation Fframework (MEF): Ccore ideas
In the foregoing chapter (4) on Methodological Dualism the ground was prepared to develop the MEFThe ground was prepared to develop the MEF in the previous chapter on methodological dualism. First, it was clarified that a good understanding of behavior requires the use of two kinds of explanatory models: mechanistic and mentalistic. Secondly, it was shown that [Motivation/–Belief] as a mentalistic explanatory model meets most of the requirements of the scientific- methodology requirements. Therefore, this model may be seen as a procedure for creating specific mentalistic explanations for behavioral phenomena. The present chapter (5) then is a natural continuation of what has been achieved by the development of the MD. Hence, assuming that the mentalistic explanation model [Motivation/–Belief] is methodologically acceptable, the following question arises: How can these two different explanatory procedures, the mechanistic and the mentalistic, be used to explain behavior that is more complicated than, for example, a simple reflex? The MEF approach offers a solution to this question. To clarify this, I will use an example from a daily life, which I shall refer to ascalled the Morning Episode: Ronny woke up in the morning feeling sleepy, got up, went to the kitchen, and made himself a cup of black coffee. How can this behavior be explained? 
At the everyday level of explanation,According to the mentalistic model of explanation, can be used: in the morning Ronny felt thirsty and sleepy and believed that if he made himself a cup of black coffee hemaking himself a cup of black coffee would satisfy his thirst and overcomereduce the his drowsiness of awakening,. He therefore Ronny made himself a cup of black coffee. This explanation answers the question: Why did Ronny make a cup of coffee? However, it does not answer the question: How did the action of making the coffee and all the other actions related to it took take place? If we decide to expand the explanation andto answer the question of how, we will have to conceive of the explanation of the Morning episode as aappeal to a mentalistic description of the Morning Episode that organizes under its wings a large number ofencompasses many actions, some of which have to be explained mentalistically and some mechanistically. I shall first examine a behavior that iscan be explained by the mentalistic approach. For example, when Ronny opened the fridge, he had to decide between two types of coffee: instant coffee or blackfresh coffee. After some thought, he chose blackfresh coffee. Why? The mentalistic explanation is this: Ronny remembered that blackfresh coffee arousedwakes him up more effectively than instant coffee, and he believed that this time, too, blackfresh coffee would get rid ofdispel thehis drowsiness, so Ronnyhe chose blackfresh coffee. That is, iIn the presentthis case, the conscious recall of the black-fresh coffee experience is used as motivation for themotivates Ronny’s choice. 	Comment by Jemma: I’ve understood he chose between black instant coffee and black fresh coffee.
[bookmark: _Hlk182647035]We will now move on to a mechanistic explanation of behavior. It is clear that automaticAutomatic processes whose explanation is mechanistic operate all the motor actions of(for example, standing up, and walking, opening one’s eyes, and so on). However, not only these actions are done mechanistically. The very opening of the Ronny eyeswakes up and the automatically orientation innavigates thehis familiar environment that is very well known to Ronny are explained mechanistically (he does not ask himself: wWhere am I? Could it be that I am still dreaming? And so on). The immediate He immediately orientation infinds his bearings his bedroom is done very quickly by comparing what he sees when he opens his eyes and the knowledge stored in his mind about his bedroom, a comparison that bringsleads him to routine behavior in his apartment. As can been be seen, several conclusions emerge from the Morning Episode.
(A) Level of explanation: iIt is possible to offer several explanations at different levels of expansion. In the present case, with a first degree of expansion, it wasis possible to offer an explanation toanswer the question of why: wWhy did Ronny make himself a cup of black coffee in the morning? In this case, aA satisfactory explanation wasis offered at the mentalistic level: of explanation of [Motivation/–Belief]. However, if one decidesattempts to answer the question of how (how do we explain the chain of actions of Ronny that led Ronny to the preparationprepare of a cup of black coffee?), it will turn out that one haswe have to expand the explanation. Now, we have tomust explain a number ofseveral behaviors that are all organized within the general description of the Morning Episode. We have tomust offer a mentalistic explanation for theRonny’s choice of coffee and we have to offerappeal to a number of mechanistic explanations for the chain of actions ofinvolved in getting up and walking and also for Ronny’s orientation inmoving around his living space - his apartment. 
(B) The explanation/–behavior match: It is clear from what was described above that there is a need to match the type of explanation to the type of behavior in question. After all, it would be unthinkable to suggest that the explanation of the chemical processes occurring in the nervous system between in the synapses of the brain cells in the nervous system has to beare explained bybased on mentalistic concepts such as willdesire and belief. In this case, the appropriate explanation is mechanistic. In additionConversely, it is difficult to offer a mechanistic explanation for mentalistic behavior (that is saturated with CΨ) because, as explained above, no theory has yet been found that satisfactorily reduced reduces CΨ to neurophysiological processes in the brain. Therefore, it is hard to see how a chemical or neurophysiological process would explain Ronny'’s desire to see an action movie. The question is of course this: oOn what basis can the explanation/–behavior match be made? The answer is not simple (as far as I know, there is no simple formula here), and it depends on two fundamental components: (B1) and (B2). I will call Tthis approach, which is based on MEF to determine the matching of explanation/behavior, I will call the "MEF-Mmatching Ttheory" (MMT), that is, a theoretical approach that helps into matching the type of explanation (mechanistic, or mentalistic) to the behavior and its components.
(B1) Theoretical/ and empirical knowledge. The decision whether to use a mechanistic or mentalistic explanatory model given a certain behavior is based on theoretical- and empirical knowledge related to this behavior. For example, To reiterate, I do not believe that anyone willwould try to explain synaptic processes in the brain by using concepts like will/desire or belief. Moreover, I am not sure that anyone willwould give a mechanistic explanation for Ronny Ronny’s choice of the black coffee based on the blood circulatoryion system. TheAn explanation based on his experience related to black coffee is satisfactory. However, there is Aanother option tofor testdetermining the problem of explanation/–behavior match is this.	Comment by Jemma: The forward slash implies one or the other, but I think you mean both.
Pylyshyn (1984) proposed anthe empirical criterion, of ‘’impenetrability’, which can also be applied to the present subject and to decide whether or not the behavior in question needs a mechanistic explanation or not: iIf changes in the goals, desires, beliefs, intentions, and knowledge of the individual do not affect the behavior being studied, then this behavior needs a mechanistic explanation. For example, it turns out that even if we know everything there is to know about the geometric illusion like the very famous Müller-Lyer geometric illusion, this knowledge does not eliminate the illusion. It is therefore reasonable to suggest that the illusion’s explanation should be based onexplained by a mechanistic process and itswhose output is induced with CΨ. 
(B2) The matching -principle. Rakover (2018) proposed this principle (criterion) as a solution to solve the following problem. Consider a behavior A, which is based on two different actions: a1, and a2,. wWhat will beis the relation between the type of explanation for the behavior A as a whole and the type of explanation offor each of the two actions, the components of A, a1, and a2? The answer is this: 
(B2.1) Mechanistic explanation of A: If the appropriate explanation for behavior A as a whole is mechanistic (and the specific type of mechanistic explanation is currently not important here), then both actions,: a1, and a2, each and every one must be explained mechanistically.have a mechanistic explanation. In other words, if A is explained mechanistically, it is not possible for the actions neither a1 ornor a2 or both (which make up A) tocan have a mentalistic explanation. 
(B2.2) Mentalistic explanation of A: If the appropriate explanation for behavior A as a whole is mentalistic (and the specific type of mentalistic explanation is currently not important here), then the two actions: a1, and a2, each separately may each separately receivehave a mentalistic or mechanistic explanation. In other words, if A is explained mentalistically, then the actions that make up A: a1, a2, may have a mentalistic or mechanistic explanations.
Several interesting conclusions arise from the matching- principle: 
(1) [bookmark: _Hlk182648559]Explanation in natural sciences. The matching- principle is methodologically consistent with providingscientific explanations in the sciences. It is clear from this principle that if the explanation for the illumination of the flashlightflashlight’s illumination ishas a mechanistic explanation (due to an electric current passing through the bulb wire), then the explanation of the workings of the components of the flashlight, such as the battery and the electric current, must be in a suitable match - also require a mechanistic explanationmechanistic explanations. Indeed, tThis principle does not contradict the way in whichhow explanations are proposed in the natural sciences.
(2) Organization and explanation of the components. The explanations of the illumination of thea flashlight and the functioning of its parts are based oncan be explained by the organization of theenergy transformations of one type of energy into another type of energy. For example, a chemical reaction in the battery produces electricity that passes through the conductor when the electric circuit is closed, and the electricity passing through the filament in the incandescent bulb creates light as a result of when it heatsing the filament. By comparison, the [Motivation / –Belief] model of explanation does the organization of the explanations of the studiedorganizes the elements of a given behavior and its parts. For example, the organization of the Morning Episode is doneorganized by thea mentalistic explanation that contains under its wingsencompasses the other mentalistic and mechanistic explanations that are proposed to for the various actions that make upconstitute the behavior of the Morning Episode.
(3) The primacy of the mentalistic explanation. It seems that theany explanation of complicated behavior (such as the Morning Episode) must begin with a mentalistic rather than a mechanistic explanation. The reasons for this are as follows. If the behavior being studied is not a simple reflex, for which the appropriate explanation is mechanistic, but the behavior is complicated (such as the Morning Episode) then it will be very difficult to explain it mechanistically. Why? Because thea mechanistic explanation for the behavior as a whole requires mechanistic explanations for all its components, and therefore itbut this will not be possible to explain behavior thatfor some of themits components require a mentalistic explanation. F—for example, Ronny'’s decision to choose fresh black coffee and notover instant coffee. Therefore, a mentalistic explanation must become first, and then it will be possible to decompose the behavior into its components and offer the appropriate explanation: mentalistic or mechanistic.
MEF-Mmatching Ttheory (MMT): and explanation and testing
In this section, I examine first the following question. What is the process for offering an explanation inexplaining the natural sciences compared to the explanatory process of offering an explanation by the MEF? Then, I will examine the question about the procedure for the empirical testing of a scientific theory.
[bookmark: _Hlk182215668]Proposing an explanation. The fundamental idea is that there is a difference between an explanation proposedal in the sciences and an explanationone proposedal by the MEF. In science, the process is that the explanatory model uses a law, a theory, or a mechanism, in order toto offer an explanation forexplain the phenomenon being studied. Compared to this, iIn the MEF, two fundamental steps are required. In the first stage, the MEF-Mmatching Ttheory (MMT) is used to determine which type of explanation should be used,: mechanistic or mentalistic. If theit is determinedation is that a mechanistic explanation must be used for a certain behavior, then the process of proposing an explanation is the same as thatone employed in the sciences. For example, the law of free fall of bodies, Galileo'’s law, of falling bodies can be used to explain the vertical distance that the body will fall at different times. However, if it is determined that a mentalistic model should be used, the [Motivation/–Belief] model is activated in the following way. In this general mental-explanation scheme, sSpecific values ​​corresponding to the behavior being studied under study are inserted into the general mentalistic scheme. For example, cConsider the following episode. Ronny enter entered the yard to put thesome mail in the mailbox, but instead, he quickly ran offfast and hid behind a large tree. How do we explain this behavior? The appropriate mentalistic explanation [Motivation/–Belief] is this:that David wanted to put the mail in the box, but suddenly, a large barking dog appeared in the yard, and the frightened David ran away and hid behind the big tree. (For the sake of brevity, I am omitting in this explanation the parts related to David’s belief that entering the yard will fulfill his willdesire to deliverpost the mail; and the belief that hiding behind the big tree will help him to escape from the dog). The important point here is this:that it is very easy to produce a specific mentalistic explanation for David'’s behavior by placing the appropriate specific values ​​in [Motivation/–Belief].
Now, I will expand a little on the above ideas and illustrate them with some simple examples. I will start the discussion with explanations in the sciences and then move to explanations according to the MEF approach. I will examine two mechanical devices, and answer the basic question of how to propose a mechanistic explanation for the action of an electric kettle and the operation of a flashlight. Then, I will clarify whether it is possible to apply the mechanistic explanatory methodology to behaviorapplying the mechanistic explanatory methodology to behavior is possible.
Sciences. I distinguish simple phenomena, such as the free fall motion of bodies, which may be explained by an appealing to onea natural law, from complex phenomena, such as the eruption of a volcano and howor the functioning of a car, an airplane, or even an electric kettle or a flashlight works;. the latters areComplex phenomena are explained by an appealing to several natural laws or theories. How maydo we explain thewhy water boilsing of the water? To do so, we must disassembledivide the working of the kettle into three main sub-systems connected with electricity, heat, and water. By meanUs ofing the laws of electricity, we explain how electricity that passinges through a resistance creates heat, and by means of employing the appropriate laws of thermodynamics and chemistry, we explain how the heat rises from the bottom of the kettle and makes the water boils the water. Hence, the kettle'’s overall action is accounted for by an explanations of the action of for each of its components and by the proper combination, and organization of the actionoperations of these components. The appropriate organization of the kettle'’s components is based on the process of energy transformations (e.g., electricity to heat), an organization, combination of the components that in the end leads to the boiling of the water. This explanation, evidently, is based on a chain of different processes (acting one after the other and simultaneously), all of which are explained by mechanistic explanatory models that for their purposes use various natural laws and theories relevant to electricity, heat, and water. 
[bookmark: _Hlk182651137]Fundamentally, the explanation of the explaining how a flashlight works is similar to that ofexplaining the functioning of the electric kettle. How does this instrument work? To answer the question, one performs the following theoretical- and empirical analysis. We dismantle the flashlight into its parts: switch, battery, electric lead, and bulb. We explain each and everyevery part and their interactions: wWhen the switch is operated, the electric circuit is closed, and the current passes through the filament in the bulb (e.g., a tungsten wire), heats it, and, as a result, the bulb emits light. Here, too, one observes energy transformations, which are accounted for by mechanistic models of explanation:  tThe action of the battery is based on chemical and physical processes, and the action of the filament is based on its functioning as an electrical resistance. We explain the connections across the different parts as processes of energy conversion of energy: chemical energy, which converts into electrical energy, which converts into heat, which emits light. This energy conversion can be calculated precisely and explained by means of the appropriate laws, and theories, which are set in the appropriate to the mechanistic models.
As can be understood from these two examples show, the main difference inbetween the explanations of simple and complex mechanistic phenomena is this: iIn the latter case, one needs to know (a) how many mechanistic theories (laws) to use, and (b) how these explanatory theories interact. In the case of simple phenomena (e.g., free- falling of bodies), we set in the explanatory model (e.g., the D-N model) apply onea natural law appropriate forto the simple phenomenon under study within the framework of the explanatory model (e.g., the D-N model); in the case of complex phenomena (e.g., electric kettle, flashlight), we set in the mechanistic explanatory modelsapply different natural laws, theories, or mechanisms, which match the components of the studied complex phenomenon, within the framework of the mechanistic explanatory modelnamely which are appropriate for the explanations of the components of the studied phenomenon. The explanatory connections acrossbetween these components (and their mechanistic explanations) are made through other mechanistic explanations that are based on the transformation of energies amongacross the components so as to unify them in, which unify them into one functioning system.
In view of the above, one may suggest the following relationship amongbetween models of explanation, theories, and the complex phenomena in the sciences:
EXPLANATION/ in the sciences: One or several explanationexplanatory models encompass various theories.  These theories are connected or interact in a certain order bythrough energy transformations of energies, so as to generate a satisfactory unified explanation of the studied phenomenon.   
Behavior. In a similar way similar to the above, I distinguish simple behavior, namely which can be handled by an appeal toexplained mechanistically explanation, from complex behavior (pertaining to humans and supreme animals), which, according to the MEF, approach has tomust be explained mechanistically and mentalistically. Given thisThus, one may propose that the above methodological approach (which has been developed for the sciences) cannot be applied straightforwardly to the explanations of complex behavior.
The chief reason for this is that we do not have a theory of transformation from the mind to the body and the reverse—we do not possess a mind/–body theory, a theory of CΨ (TC). So wWe are unable tocannot explain how mechanistic components connect to mentalistic components,ones and the reversevice versa. Therefore, we are unable tocannot propose for complex behavior a unified mechanistic explanation for complex behavior, as in the case of the electric kettle and the flashlight. For this reason, the procedure for explaining behavior (which is more complex than a simple reflex) is complicated. The procedureIt includes two stages. In the first stage, a theory is applied that reveals the matchesing between (a) the type of explanation (mechanistic, mentalistic) andto (b) the behavior and its components. In the second stage, the explanatory implementationexplanation is carried outestablished. If the explanation for the behavior should be mechanistic, then the procedure for providing a mechanistic explanation is activated, as described above. However, if the explanation for providing the explanation should be mentalistic, then the appropriate values (motivation, belief) for the behavior in question are placed in the model of the mentalistic explanation, [Motivation, –Belief]. 
For example, a complete explanation of David'’s farewell-behaviorbehavior in saying (he said goodbye to his daughter, Ruth, at the airport) is differentdiffers from the unified explanation given tofor the workings of a flashlight. As mentioned above, the explanation for the latter is provided by decomposing the flashlight into parts (battery, bulb, etc.),, by providing an explanation for and explaining the operation of each part throughusing the appropriate mechanistic theory, and by giving an explanation forexplaining the interaction ofbetween these parts through calculation ofbased on the transformation of energy. This kind of explanation cannot work with an MEF explanation of David'’s farewell-behavior on saying farewell, because we still do not know how mental processes (e.g., David'shis willdesire and, belief) interact with neurophysiological processes (e.g., David hand wavingwaved his hand), or how CΨ emerges from the brain. In short, we still do not possess a successful TC has not been found, ; therefore, we cannot provide a complete and unified explanation offor behavior as we can withfor the flashlight. One has to suggest anAny explanation for David'’s behavior thatmust includes a mentalistic explanation offor David'shis inner world, and a mechanistic explanation for his public behavior.
In view of the above, one may suggest the following relationship between models of explanation, theories, and the complex behavior in psychology:
EXPLANATION/ in psychology: An explanation of complex behavior employs several explanatoryion models (mechanistic, and mentalistic), which cannot be connected, since as yet no TC exists. As a result, although the explanation given by the MEF approach provides is improved explanations in relation to providingcomparison to a mechanistic explanations only alone (as it is done observed in behaviorism, cognitive psychology, and neurophysiological psychology), a complete completely unified account for the studied complex behavior cannot be provided.
Note that this situation in psychology is probably an important reason why this field is fractionatedcharacterized by such a diverse range of specializations and has not succeeded in developing in any area (e.g., perception, learning, cognition) a top-theorygreat theory like the Newtonian theory of gravity, the theory of relativity theory, or quantum theory in physics (see Rakover, 2020. This mattersubject will be developed in cChapter nine9).       	Comment by Jemma: I’m not sure this is the most appropriate adjective.
The MEF approach and empirical testing
In this section, I examine the following question. What is the process for empirically testing theories in the sciences compared to testing theories generated by the MEF approach? And tThe answer is: tThere is no difference. The empirical- testing process is the same in both cases is the same.
While the natural sciences and the present approach differ methodologically in providing explanations, they do not differ in their methodology of employing an empirically testing of a theoriesy. There is no problem that hindersIt is not problematic to testing each theory that explainings the functioning of each component in the electric kettle or the flashlight: the intensity of the heat produced by the electrical resistance in both the kettle and the flashlight; the time taken for the water to boil; the intensity of the light produced by the filament in the bulb;, etc. In each case, one only has to do the appropriate calculations and compare the prediction with the appropriatecorresponding empirical measurements. Similarly, there is no problem that preventsit is straightforward to testing an explanatory mentalistic theory: iIt can be tested in a way similar way to testing a theory in the natural sciences. The main reasons for this are as follows.
The testing method [(the Hhypothetico-Ddeductive ([H-D]) method]) is indifferent to the kind of the explanatory theory (T) that the researcher uses to explainaccount for the experimental results. A prediction is One derive derived from T and auxiliary hypotheses a prediction. If the prediction matches the observation, T is confirmed; if not, T is disconfirmed. The H-D method can be used as long as a prediction can be derived from the theory under study (by employing certain rational means), and the prediction can be compared with the observation. For example, there is no problemit is not difficult to testing empirically test the will/desire–belief explanation that David waved his hand as a sign of his wishing to take leave of his daughter, Ruth. Since David is acquainted with Ruth, one can predict that he will recognize (choose correctly select) her photo out of ten10 different photosimages; , and Ruth, who will recognize David’'s photo as well, will confirm that she saw David waving his hand to say goodbye, and also that she waved back, etc.
Part (II): Two- factor theory of understanding (TFTU)
The present theory is based on two fundamental factors. The first posits that CΨ is a necessary condition for understanding: iIt is not impossible to understand an explanation if it is not, or has not been, represented in an individual’s CΨ. The second factor posits that understanding stems from responding to questions in a particular field, which are posed according to procedures and knowledge relevant to that field (asthe procedures are detailed below). These procedures are intended to produce explanation and lead to an understanding of the phenomena studied in the natural and social sciences, and in daily life according to the MEF approach, in one’s daily life.
(1) Consciousness is a necessary condition for understanding.
The fundamental statement is that without CΨ, one is unable to understand what is happening in the world, including itsone’s own actions; that is, CΨ is a necessary condition for understanding. The emphasis here is on  necessary condition and not on sufficient condition. There are sSeveral other factors that without their normal functioningcome into play, and if they are not functioning normally, one may not understand the content that appears in herof one’s CΨ. A brain injury, for example, may interfere with the information retrieval processes of information that is crucial for understanding a particular behavior (e.g., see Rakover, 2018, 2021). 
The assumption that CΨ is necessary to produce understanding is very important, since it proposes a distinction between providing an explanation and understanding the explanation. For example, a sophisticated robot, —let us call him Robbie, —can be programmed to explainanswer any question in classical (Newtonian) physics to help students learn. For example, Robbie is able tocan explainanswer, with limitless patience, any question concerning the free fall motion of bodies, until every single student has a perfect grasp of all the answers to everyeach question. However, although the students havemay grasped Robbie’s explanations completely, Robbie himself does not understand a single thingelement of what hehis explanationsexplained, because he lacks CΨ. For these reasons, I suggest that an explanation is understood only when it is it is represented in an individual’s CΨ. Thus, explanations offered by both scientific procedures (procedures for providing explanations in the sciences) or byand everyday procedures (daily procedures for providing explanations) are understood only when they are represented in an individual’s CΨ. 
(2) Understanding emerges from answers to questions asked according to knowledge and procedures relevant to a specific field.
In addition to the assumption that CΨ is a necessary condition for understanding, I propose that further conditions are required to delineate this concept. I proposesuggest two basic ideas related to understanding: (A) the demarcation of understanding, and (B) the assessment of understanding.
(A) The dDemarcation of understanding. The basic idea is that, in addition to CΨ, which is a necessary condition for understanding, I propose that understanding is limited to cases in which a question arises in a particular field of knowledge, and which is answered in accordance with certain procedures widespread in the period in which the question arose. The demarcation of understanding also depends on two factors: the relevant knowledge, and the procedures with which one attempts to achieve understanding of the phenomenon in question. For understanding to occur, an answer must be given to a question about the phenomenon, such as why or how the phenomenon occurred. The answer suggests new information that sheds light on the occurrence of the phenomenon. However, understanding cannot occur when new (explanation) information (an explanation) does not reconcile with prior knowledge that is rooted in an individual’s cognitive system. For example, a person who believes completely in the geocentric approach will have great difficulty understanding Kepler’s laws, which are based on the heliocentric approach.  
What are the specific procedures for imparting understanding? These are specific procedures that can be characterized as processes in a particular field of knowledge that forms a connections between (a) new, relevant information and (b) information about the phenomenon in question; that is, processes that present satisfactory answers to questions concerning the occurrence of the phenomenon in question.
(B) Assessing understanding. Assessment of understanding will be achieved by the use ofis based on the following assumptions:
1. Every observable behavioral phenomenon (whether external or internal to a person) has an “unknown real process” (URP) that is responsible for its occurrence and for the occurrence of other related phenomena (“responsible” is a general term for aencompassing causes, a reasons, a mechanisms, a functions, etc.). 	Comment by Jemma: I don’t understand how something internal can be “observable” unless it’s the individual observing their inner states.
2. Theories (models, hypotheses) that provide answers to the questions of why, and how can be rated on a scale of distance from the URP, a distance that can be termed the “Uunderstanding -Ddistance (UD).”
UD = F (Theory – URP). 
The ‘F’ (a function of) may be sketched by referenceis linked to the procedure of empirically testing a theory. That is, it is possible to roughly estimate the UD through an empirical test of a theory that provides answers to these questions. The greater the theoretical success of the explanation, the smaller the UD (for further developments, see cChapter 7).
To clarify the two ideas discussed above, I will briefly analyze four examples from various spheres of knowledge.
Mathematics: Consider the question, “wWhat is the value of x in the equation 2x+1=5?,” and the answer, after consideration, x=2. Since thisThe answer, x=2, (result) is obtained by applying a mathematical procedure relevant to the field of first-degree equations,. wWe considermay assume that thea respondent to havewho gives this answer has  understood the question, the answer, and the process by which he arrived atthat led to it the current answer.
Physics: Consider the question, “wWhat is the vertical distance that a body intraveled by a free- falling body will travel in the first second?” and tThe answer, after calculation, that the body will fall 4.91 meters, in the first second. Since the answer is a result obtained by applying Galileo'’s law of fallingfree fall for bodies based on the concepts of gravity and acceleration,. then wWe considermay assume that a the respondent to havewho gives this answer has understood the question, the answer, and the theoretical process required to reach the given answerit. 
Transportation: Consider the question, “wWhy did David stop his car when he reached the junction and the traffic lights changed from green to red?”, and tThe answer, after consideration of the traffic laws, is that David must stop his car in front of the white line on the road when the traffic light at the junction turns red. Since this answer is correct, we consider the respondent to have understood the question, the answer, and the traffic laws according to which motor vehicles must be driven.
Medicine: Consider the question, “wWhy, in ancient times, did the village shaman sing and dance around a person complaining of severe abdominal pain?” and the answer, after consideration, that aAccording to the medical practices and beliefs of that time, the singing and dancing of the shaman had the power to banished the evil spirits that had entered into the patientmade people sick by singing and dancing. Since we consider thethis answer isto be correct, we considermay assume that the respondent to havehas understood the question, the answer, and the medical procedures practicesd and beliefs held ofat that time.
These examples raise a number ofsome interesting questions related to the subject under discussion.
(1) Can one propose a general procedure offor reaching understanding? Understanding, asIt has emerged from the discussion so far, that understanding depends on two main factors (in addition to the necessary condition of CΨ): a procedure of understanding, and knowledge that is relevant to a specific domain. From these examples, it is clear that eEvery field has its own explanatory procedure. Thus, for example, the knowledge and procedure for understanding of the solution to a first-degree equation cannot be used for the field of transportation. Therefore, the answer to this particular question is negativeone cannot propose that there is a general procedure for reaching understanding.
[bookmark: _Hlk182653988]Moreover, explanationexplanatory models in the sciences—scientific procedures—do not converge into a single general explanationexplanatory procedure or single general explanation model (see Rakover, 2018). Different scientific fields have different procedures. For example, in classical physics, it is convenient to use explanatoryion procedures consistent with Hempel’s (1965) approach, which provides explanations only when a predictions that is deduced logically from a theory under certain conditions matches the observed phenomenon. (If thea prediction does not fit the phenomenon, the theory is refuted.) However, in biological, neurophysiological, and cognitive researchs, it is convenient to use procedures that propose the construction of a mechanisms that comprisedes of numerous elements, in such a way that the particular interaction between these elements ultimately produces the phenomenon being studied (see discussions in Bechtel, 2008; Rakover, 2018). 
(2) Are there different degrees of understanding? A number ofSome scholars have argued that there are various degrees of understanding (see, for example, Gordon, 2020; Grimm, 2011, 2019; Khalifa, 2013, 2017). The present Ttwo-Ffactor Ttheory of Uunderstanding is consistent with this view. Accordingly, for understanding to be generatedacquired, a question must be asked regarding a particular aspect of the phenomenon under study. Understanding, then, is built on the following process. The answer to an firstinitial question opens the door to a second, deeper question, the answer to which is closer to the fundamental correct answer ofto the empirical problem. This process, then, ranks the level of understanding according to the depth of the question and the proximity ofhow close the answer gets to the fundamental explanation.
(3) Are there understanding-procedures of understanding that are not compatible with the scientific methodology? The answer is affirmative. I assume that the class of procedures for creating explanations and understanding includes not only scientific procedures, but also everyday procedures; even though the latter category does not meet all the requirements of the scientific methodology. Below are some examples that illustrateof procedures that provide answers to important questions, but which do not meet all the requirements of the scientific methodology. I will concentrate on the following two interesting cases. 
(a) Behavioral Rrules. A large part ofMuch human behavior is explained by the fact that people have learned to obey behavioral rules of societyexisting in their societies. For example, the following answer to the question of why Gideon stopped his car when the traffic light changed from green to red would be accepted as satisfactory: “Gideon obeyed traffic rules stating that drivers must stop their cars when the traffic light is red.” In these cases, a number ofseveral questions arise concerning the requirements of the scientific methodology. It is unclear how these rules, which become part of an individual’s inner world, are able to act on that person’s nervous, muscular, and skeletal systems so as to enable publicly observable behavior, –such as stopping a car at a red light. Furthermore, the execution of these rules ultimately depends on individual free will.
(b) Private Mmental Sstates. As described in the current and previous chapters, people use the mentalistic explanation model [Motivation, –Belief] to explain behavior (however, see below for other kinds of explanations based on one’s inner world). That is, individuals use mental states to generate explanations for the behaviors of living creatures (humans, and animals). For example, to the followinganswer to the question regarding the behavior of a postman, “Why did the postman throw the mail on the doorstep and sprint away from the yard?” we might receive the following satisfactory answerbe: “Because the postman was afraid of the dog in the yard that had started to bark and snarl at him angrily.” Our understanding of the postman’s behavior, then, addresses the feelings of fear that the barking dog had evoked in him. In other words, we explain public behavior by appealing to an individual’sthe internalinner mental- states.  
Here, I will briefly list a number of accepted, folk psychology, popular explanations belonging to folk psychology that are based on the inner world of the individual: [Motivation, –Behavior] and other inner subjective explanations.
(a) Explanation through [will/ desire–belief]: If Ruth wishes to watch the Wonder Woman movie, and she believes that going to the Peer Cinema will fulfill that wish, Ruth will go to that cinema. And indeed that is what Ruth did.
(b)Explanation through emotion: eExtraordinary behavior is usually explained by strong emotions that overwhelm an individual. For example, David spent many long hours sitting in his car and surveilling the home of his girlfriend, Ruth, out of jealousy, because he thought that Ruth was dating another man.
(c) Explanation through inner schemas: I will illustrate this kind of explanation with the following example. A lifelong New Yorker looked up at the sky and saw a cloud shaped like a car. In contrast, an Inuit man, who had lived all his life in the Arctic and who had traveled to New York for a short visit, saw that the same cloud and perceived was in the shape of a polar bear similar to those that theoften encountered by men of his tribe often fought. How do we explain this difference? The explanation is that aThe schema of a car had been established in the New Yorker’s mind (because thatthe city is full of cars). In contrast, in the Inuit’s mind, athe schema of a polar bear had formed because this animal is familiar to him. Thus, for the schema reason, the New Yorker saw a shape that looked like a car in the cloud, while the Inuit saw the form of a polar bear.
(d) Explanations from imagination, analogies, abstract ideas, and so forth: Many children have imaginary friends, with whom they talk and play. Imaginary friends alleviate the child’s loneliness and can help hima child cope with conflicts and problems in his life. The use of aAnalogies isare an important tool for understanding an individual’s behavior. For example, to the question “Why was Dan behaving irrationally?” we might obtainreceive the answer, “Dan is not the brightest bulb in the box.” In other words, Dan is rather unintelligent and therefore behaves irrationally. Some social movements can be explained through ideologies that human beings attempt to realize (e.g., socialism, communism, democracy, and religious castes).
(e) Explanation from the point of view of another person: Consider the following example. The cloakroom attendant at thea New Year’s Eve party hung Oren’s heavy coat on a small hanger inon the right-hand side of the closet. However, after a while, she realized that it would be better to hang the heavy coats on the large hangers inon the left-hand side of the closet. She moved the coat to the left, and then went home at around midnight. And so, aAt the end of the successful party, right before morningin the early hours, where will Oren look for his coat—on the left-hand or the right-hand side of the closet? The correct answer, of course, should deriveis based on from Oren’s the point of view ofperspective and the knowledge possessed by Oren, and not by the reader’s (i.e., the right-hand and not the left-hand side).
Justifications for the MEF and TFTU 
Briefly, the main aim of this chapter is to propose novel empirical approaches to the following questions: (1) How to provideare explanations tofor behavior provided by using two explanatory procedures: mechanistic and mentalistic? (2) What is the theoretical approach that explicates how a person’s understandings of the explained issue? and (3) How does the answer to the second question depends on the answer to the first question? The answer to the first question is given with the help of the development of the MEF approach. It describes how mechanistic and mentalistic explanations are matched to the studied behavior and its components. The answer toRegarding the second and third questions, was given by proposing that in order to understand explanations (a robot can give explanation without understanding) two general conditions have tomust be fulfilled if an explanation is to be understood (a robot can give an explanation without understanding it). First, one has to be in a state of CΨ, that is,; without CΨ, there is no understanding. Second, one must use certain procedures, by which one may providto providee answers to particular questions. The uUnderstanding of the questions and answers that are connected to the sciences is dependentdepends on (a) the individual being in a state of CΨ when he/shethey perceives a mechanistic or mentalistic explanation (the latter being . And (b) the understanding of an explanation that is connected to everyday psychology, or folk psychology), is given when the individual receives an answer, an explanation, based on a mentalistic procedure. To put it in other wordsdifferently, understanding is provided by answers/explanations to questions that arise in a particular field, in accordance with relevant explanatory procedures. This is a broad definition that includes two classes of procedures: class (a) includes answers, explanations, and understandings that are providedobtained through scientific procedures that meet the requirements of the scientific methodology; and class (b) includes answers, explanations, and understandings that are provided usingobtained through everyday procedures that do not fulfill all the requirements of the scientific methodology. As mentioned above, these two classes provide understanding when the answers and explanations to questions appear in CΨ,. i.e., CΨConsciousness is a necessary condition for understanding. 
Given the above brief summary, I will now discuss now the main justifications for providing explanations by explanatory models, i.e., procedures. I will start with scientific explanations. Following the publication of Hempel and Oppenheim’s (1948) paper on the logic of scientific explanation, and Hempel’s (1965, 1966) volumes on the philosophy of science and explanation, all models (procedures) wereare required to provide scientific explanations that meet the requirements of rationality and empiricism. Meeting these requirements is the main justification for the creation ofcreating new models (new procedures) to provide scientific explanations that offer answers to the questions of why and how (see discussion in Rakover, 2018). Rationality requires that the structure of an explanatoryion procedure does not present any internal logical contradictions. Empiricism requires that an explanatoryion procedure enables a clear and direct link withto empirical observations. 
Now I will move on to discussfor the justification of the everyday procedures for creatingforming explanations. These procedures do not meet every requirement of the scientific methodology as they are met by the scientific procedures. The procedures described above (bBehavioral rules, and privetprivate mental processes) do not fulfill the two requirements of rationality and empiricism in the way that scientific procedures do. Behavioral rules are not judged as right or wrong (they are not laws of natures), but instead are evaluated according to how they achieve their purpose. They are judged according to how effectively they are at regulateing human behavior in a given society. Consider the following example: aAt road intersections, it is often best practice to convert the traffic light system to a roundabout. Although roundabouts slow down the flow of traffic, they do not result in the long traffic jams that are formeddevelop when traffic lights are brokenbreak down. Moreover, roundabouts reduce the number of road accidents that occur as a result of cars that eitherbrake failure to brake, or do not brakinge in time, when the lights change from green to red. 
Justifications for everyday procedures that are based on a person’s internal (mental) processes are particularly complex. While it is difficult to base these procedures on rationality and compliance with the requirements of scientific observation (public accessibility, objectivity, and repeatability, ; see Rakover, 1990), they may, however, be grounded in the actual, everyday conscious experiences that every person has. However, thisthese experiences also raises questions that do not yet have solutionsremain unanswered (see Rakover, 2018, 2021). From one perspective, each individual is aware of having an inner world that is unique in an ordinary, dailyeveryday way. A person is awareconscious of hertheir desires, beliefs, thoughts, emotions, and feelings, and so on, and is well aware that, in many cases, hertheir behavior is merely the realization of this inner world. From another perspective, since each individual is aware only of histheir particular own inner world, a person may doubt that an inner world similar to histheirs might exist within another person—this is precisely the well-known problem of other minds,—a problem that which does not, yet, have an accepted solution (see Avramides, 2020). In spite ofDespite this doubt, in everyday life, people conduct themselves out of a clear belief that others do indeed have an inner world that is very similar to their own. It is in these respects—that a person is aware that hertheir inner world is the cause of hertheir actions—that we can find justification for understanding human behavior. 
To illustrate the tremendous problems inherent in justifying everyday procedures, consider the example of an explanation based on [Motivation/–Belief]. On the one hand, it is difficult to suggest that thissuch an explanation completely meets the requirement for rationality, simply because an explanation based, for example, on (willdesire/ and belief) depends on an individual’s unique subjective perspective, that is, on histheir desire and their his belief that a particular behavior will satisfy this desire. Moreover, as already mentioned, the reliance on an individual’s inner world creates a number of problems related to making observations in accordance withthat meet scientific requirements: public accessibility, objectivity, and repeatability (see Rakover, 1990). On the other hand, however, referencereferring to an individual’s (willdesire/ and belief) as ana way of explanation for hisexplaining their behavior is so prevalent in everyday life that it has become the most natural method for understanding behavior. This kind of explanation finds expression both in legal judgements (e.g., the motivation for the crime was jealousy, or hatred) and in literature (e.g., the reason for the Trojan War was jealousy betweenamong the goddesses of Olympus that eventually became and a passionate love affair between Paris and Helen of Troy.).
In addition, as discussed in it is worth noting that in the previous cChapter 4 (and in Rakover, (2011/2012, 2018), it has been shown that an explanation based on the [Motivation/–Belief] model fulfills several requirements of a scientifically acceptable procedure of explanation. These include, for example, generality and practical rationality, as well as the fact that the explanatory procedure itself is indifferent to the results of the empirical test. 
Nevertheless, one should consider the following critiquecriticism. The above justifications can be interpreted, in according to Hempel (1965), as reliant on a subjective psychological feeling that accompanies understanding (the so-called “a-ha moment”), while what is required is anthe evaluation of a model of explanation from an objective, logical, and methodological point of view. My response to this critique is as follows. 
First, it would be hard to overlook the fact that a number ofseveral scholars have raised important and worthy arguments against the idea that understanding is merely a psychological side- effect of explanation (see de Regt et al., 2009). For example, it has been suggested that the number of explanatoryion components should be increased from two—the explanandum and the explanans—to three, since the scientist herself should be added as an important component in explanation/understanding.
Second, as mentioned above, it is difficult to ignore the fact that the [Motivation/–Belief] explanatoryion procedure satisfies an important partsome of the methodological requirements of science (see cChapter 4 and Rakover, 2011/2012, 2018).  
Finally, TFTU stands in contradictsion to the approach that conceivesconception of understanding as a psychological response, as merely a psychological side- effect of explanation that accompanies explanation. According to TFTU, the understanding of thean explanation itself requires consciousness. Without CΨ, there is no acquisition of understanding of explanation. If we do not accept the assumption about the necessity of CΨ, it follows that we have to accept the bizarre conclusion that the above Robbie the robot, does, in fact, understands both classical physicsthe questions put to him and the answers he gives, just as a human being understands them.
Other approaches to understanding
The accepted account of understanding approach to the concept of understanding that has been prevalent in the philosophy of science was for many yearssince 1948 — the year that based on psychological aspects of scientific explanation (inspired by Hempel and Oppenheim’s published their groundbreaking essay on the logic of explanation in 1948).  — was that understanding primarily refers to psychological aspects of scientific explanation. Indeed, it is tThe concept of explanation, and not that of understanding, that had beenwas the focus of research until the early 2000s. Since then, the conceptnotion of understanding began tohas received increasing attention as a central and important concept in philosophy and psychology (see reviews by de Reget, Leonelli, and Eigner et al., 2009; Gordon, 2020; Horne, Muradoglu, and Cimpian et al., 2019; Khalifa, 2017; Pritchard, Turri, and Carter et al., 2018; Rakover, 2018.)
Lipton (2009) proposed a very interesting idea that separates explanation from understanding: understanding without explanation. He proposeds that understanding should be identified not with explanation, but with a number of cognitive benefits that are created by explanation, such as the apprehension that a particular event E is the cause of the studied phenomenon P, or that E is a necessary condition for P. Based on this, Lipton argueds that understanding can also be reached in various ways, which differ from scientific explanations, such as via visual demonstrations of the occurrence of the studied phenomenon. (Lipton’s approach has given rise to a great deal ofmuch criticism that I will not dwell on here; see, for example, Khalifa, 2013, 2017; Strevens, 2013.) 
As an example, consider the following phenomenon. Lipton arguespointed out that, using a physical model can be used tothat demonstrates the motion of the Earth in relation to that of other planets (for example, Saturn), he understood the astronomical phenomenon known as "apparent retrograde motion", according to which Saturn displaysundergoes a very peculiar motionphenomenon: aAt first, Saturnit seems to moves forward, then stops, moves backward, stops, and again moves forward. The understanding of this phenomenon is inherent inThis perceptual illusion occurs because of the relationshipdifference between thein speed between of the Earth’s and Saturn’s motionorbits., from which observations of Saturn are made, and the speed of Saturn’s motion, when observations of Saturn are made against the night sky. As a result of the Earth’s greater speed, a perceptual illusion is created whereby, at certain angles of observation from our planet, Saturn appears to move forward, while at other angles, it appears to move backward. 
The TFTU, which is rooted in Lipton’s main idea (separation between explanation and understanding), is based on the following: iIt is possible to reach achieve understanding through the use of appropriate methodologically accepted explanatoryion procedures; however, explanations can also be given through other means, e.g., using certain procedures that do not meet all of the accepted scientific methodologymethodologies. For simplicity’s sake (and see above), I will refer to the first kindtype of procedures as “scientific procedures” (mechanistic explanations), and the second kind of procedurescategory as “everyday procedures” (mentalistic explanations). (On the distinction between the types of explanation used in the sciences and those used in the humanities, see, e.g., Grimm, 2016, 2019; Rakover, 1990, 2018.) Despite this, tThe present theory, TFTU, differs in several aspects from Lipton’s (2009) approach onto understanding without explanation. Lipton proposes identifying understanding with cognitive benefits, such as causes and necessary conditions, which are provided by the explanations themselves, and argueds that “it is more natural to identify understanding with the cognitive benefits that an explanation provides rather than with the explanation itself” (p. 43). In this view, cognitive benefits include causes and necessary conditions. He continued:s by stating that, “[f]or by distinguishing explanations from the understanding they provide, we make room for the possibility that understanding may also arise in other ways” (p. 44).
One important difference between Lipton’s approach and TFTU is as follows. While Lipton limits himself to scientific explanatoryion procedures that answer the question of why, TFTU offers a wider approach to the concept of understanding, grounded in the differences between two types of procedures: scientific procedures and everyday procedures. The proposed theory, TFTU, shows that, in certain fields, there are justified procedures for reaching understanding that are not consistent with all scientific methodologies. These procedures are accepted within certain cultural traditions as providing explanationexplanatory. For example, as mentioned above, almost all explanations that appear in literature use procedures that refer to an individual’s inner world as the cause of behavior. In Leo Tolstoy’s novel Anna Karenina, all of the troubles and disasters that befall Anna (and which, ultimately, lead her to take her own life) are ascribed to the powerful feelings of love that have gripped her and her lover, Vronsky. In other words, Lipton attempted to ground the possibility of providing understanding not throughin a particular scientific explanation but throughin identifying understanding with cognitive benefits. In comparison, TFTU has expanded this approach. It shows that we may refer to two justified types of procedures for creatingacquiring understanding: scientific procedures and everyday procedures.
Another important difference between Lipton’s approach and TFTU concerns the concept of CΨ. While in TFTU, CΨ is a necessary condition for understanding, it is not an important factor in Lipton’s approach. In contrast to Lipton, the concept of CΨ is a central axis in Bourget’s (2017) approachview. Bourget attempteds to elucidate the idea of understanding via the concept of grasping, which is bounded by CΨ. According to Bourget, grasping a sentence with a certain content (a proposition) is understoodhappens when it is experienced in a conscious, phenomenological way. He analyzeds a number ofseveral cases using this approach, including Jackson’s (1982) famous thought- experiment about a visual scientist, Mary, a scientist who is an expert in the neurophysiology of vision (see also Chapter 2)which he interprets as supportive of his approach. Jackson’s Mary studied color and knewknows everything there wasis to know on the subject of color. However, she hasd lived all her life in a black- and- white surroundingroom. One day, Mary leftleaves her monochromatic surroundingblack-and-white environment and experiencesd the color red for the first time, and thus learnsed something new. Bourget argueds that, until the moment Mary leftleaves her room, she had been unable tohas no experience of redness and thus hadtherefore has no not grasped/understandingood of its nature. However, at the momentwhen she experiencesd the color red, she graspsed/understandsood it.
Bourget’s approach is similar to TFTU, which in considerings CΨ asto be a necessary condition for understanding. According to Bourget’s approachthe former, it appears that, Mary does not grasp/understand the color red until the moment that the stimulus of the color red appears in Mary’sher CΨ, she does not grasp/understand it. However, there is an important difference between these two approaches. While TFTU emphasizes the significance of scientific and everyday procedures for understanding, Bourget’s phenomenological approach does not address the need for an appropriate and justified procedure tofor arrivinge at explanation and understanding. 
I will end this chapter with the following hypothetical situation: lLet us assume that scientists have succeeded in fully explaining the phenomenon of CΨ. In this case, it wcould be possible to suggested that there is no need for mentalistic explanations and understanding; we won'twill not have to use everyday procedures – —everything will be well explained well by the mechanistic approach. Given this hypothetical situation, the question arises as to whether mentalistic explanations and everyday procedures would disappear entirely from the scientific and dailyeveryday use.  
[bookmark: _Hlk182659923]This question is complex and is beyond the scope of this current discussion, inasmuch as since it belongs to the ongoing, unresolved debate in the philosophy of mind with respect toconcerning “eliminative materialism”. This approach posits that the everyday theoretical conception of mental states, such as willdesire and belief, as well as explanations based on these concepts, isare incorrect, has and have no place within the modern scientific approach,; they and will ultimately be superseded by the development of a suitable cognitive theory (see discussion in Ramsey, 2020). However, this is not currently the status quo. The scientific methodology has not yet succeeded in addressing the problem of CΨ. Eliminative materialism remains a subject of fierce debate in the professional literature and has not yet become the accepted, dominant approach. Therefore, I suggest that there remains an important role for mentalistic explanations and everyday procedures continue to have an important role inthat attempt to provide explanation explaining and understanding of human behavior by other means, which aredo not satisfy all the requirements of the scientific methodology.
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