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          In this reply to Kühle, I will respond to her comments on the role of insight in lucid dreaming, especially regarding the question of whether it may be knowledge-based or instead express a sensorial experience. My answer rests on experimental findings, acknowledging Kühle’s remarks, and taking her methodological challenges into account. I will challenge her proposal that insight might be called a state, opting for a definition of a transient thought atypically embedded within the state of dreaming, which may suffice to retrospectively call a REM dream lucid, but which will not satisfy the assumptions underlying the existence of a state.
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  1 Introduction
The commentary by Kühle reminds me of a remark made by a distinguished and renowned Swiss sleep researcher who asked me recently, during a lengthy discussion of our work on lucid dreaming, “how can you be sure that what you call a dream really exists”. In other words, he wanted to know how we could prove that dream narratives were memories of REM-sleep mental activity instead of, say, fantasies occurring during the process of awakening or memories of hypnagogic hallucinations, etc. It struck me then that I had neglected to openly postulate the key assumption that our work rested upon, namely that dreams really exist. So I still owe him a detailed response and Kühle’s commentary provides me now with the opportunity to generate an adequate reply. In the following, I will focus on Kühle’s main argument, which seems to circle around the definition of “insight” and the question of whether it represents an epistemological statement or a phenomenological experience. I will shortly enter into discussion of whether it is justified to define insight as a state, as this assumption is not to be deduced from our work but certainly points to a need for clarification. While interesting, I will refrain from commenting on her speculations on whether insight may or may not be an ability except for proclaiming that in my view, insight represents nothing but a result of neurobiological processes we still know far too little about. However, it is a fact that entering the state of lucid dreaming can be trained. Can insight per se be trained? I doubt it. Can the ability to generate insight be trained? According to recent studies on gamma-band activity in the developing and mature brain (see references in the main text), it is at least a possibility.  



2 The role of insight in lucid dreaming
In her commentary, Kühle claims that the way we use the term “insight” leaves many—mostly philosophical—questions unanswered. While I certainly agree in principle that solving one question often generates many others, I also believe that there is some need for clarification regarding terminology. It seems that the discussion of what insight is and what it isn’t reveals one of the key methodological differences between our disciplines. Whereas philosophy of mind is mainly involved in meta-theory and the conceptualization of psychological theories, the focus of experimental psychology lies on the testing of hypotheses, albeit neither foci apply exclusively. By definition, however, experimental psychology aims at identifying cause-and-effect relationships between observable phenomena by applying experimental methods to induce controlled manipulations of so-called “independent variables”, leading to reproducible changes in “dependent variables”.  Although experiments are hypothesis-based, testing specific (confirmatory) or unspecific predictions (exploratory) derived from theory, progress is often made when such an experiment leads to an unpredicted result. Such was the case in the construction of our LuCiD scale.
In the set of lucid and non-lucid dreams investigated and reported on by our group (Voss et al. 2013), we identified a factorial structure in which eight item clusters (which differed from the theoretically predicted ones) showed sufficient common variability to consider the items within each cluster related. These eight factors accounted for a large portion of variance in dream consciousness as defined a priori, and based on theoretical considerations. The items in the item pool statistically identified as the single factor we referred to as “insight” pertained to the verbal communication that one knew one was dreaming while the dream continued. As such, insight would have to be regarded (in an epistemological sense) as understanding that at a particular moment within the dream, the dreamer acquired knowledge about his or her state of consciousness, which would be the hybrid state of lucid dreaming. 
As Kühle correctly points out, this may or may not be true, however. It is just as possible that a dreamer who states upon his or her awakening: “I knew it was a dream while the dream continued” only thought that he or she knew, while in truth, he or she may have sensed, felt, or experienced that the ongoing dream action was not real. This would then pertain to a phenomenological experience similar to what Duncker (1947) refers to as “conscious participation” (p. 505), describing the sensorial experience that one is, at a particular moment, consciously aware of (pp. 508–509). On the other hand, even if we really experienced insight in a phenomenological sense, how can we be sure that this experience was not the result of the epistemological recognition of some sort of incongruence within the dream at some particular point in time? To me, this line of thought resembles that revolving around the question of whether we can be certain that a dream is really a dream and not something else. Philosophically, this is of course fascinating. But to experimental psychologists, such a discussion is unsettling because it is so difficult to translate into testable, i.e., operationalizable, hypotheses. Our admittedly very pragmatic approach is to define underlying assumptions such as “we assume that dream reports generated from REM sleep awakenings are mentations generated during REM sleep and (fractionally) remembered (at least) until questioning” or “we assume that verbal accounts are reliable and valid”. These assumptions can then again be challenged by separate experimental studies. In the case of doubting the existence of REM sleep dreams, an experiment could be set up, for example, interrupting different states of arousal such as meditation, daydreaming, NREM sleep, or REM sleep and questioning the subject with respect to immediate recollections of mental activity. A comparison would lead to the conclusion that reports from REM sleep awakenings differ fundamentally from reports gathered from other states of arousal. This has, of course, been successfully achieved and repeated many times. However, the question is still not solved. It is doubtful, for example, whether an arousal from REM sleep enables as accurate a report as an arousal from the meditative state. Similarly, we cannot exclude the possibility that REM sleep alters mnemonic processes in a different way to NREM sleep, so that obvious discrepancies in NREM and REM reports are due to state-dependent retrieval and filtering processes and not at all related to different fantasies generated during the particular state. 
In the same way, it certainly is appropriate to wonder about the true nature of what we refer to as “insight”. To psychologists, the explanation that a factor name is really only an attempt to describe a commonality between different but related observations is probably satisfactory. To philosophers, this will of course not be the case. However, with psychological pragmatism in mind, I would like to point to some empirical findings (and their immanent difficulties) regarding the question on how to further explore the nature of insight in lucid dreams: when we constructed the LuCiD scale (Voss et al. 2013), we started out with a set of 50 items that were selected on the basis of theoretical consideration. In a first step, these items were tested on a large sample of dreamers, leading to 158 dream narratives considered valid. These were then analyzed for factorial structure as well as for item reliability. Several items that might have been potentially informative regarding the question of epistemology vs. phenomenology proved either indistinct in differentiating between lucid and non-lucid dreams or they yielded too high statistical item difficulties so that they had to be eliminated from further evaluation. Some examples are:
	While dreaming my sensations were the same as when I imagine something or daydream during wakefulness

	While dreaming I was convinced that I was awake. 

	I wasn’t in the dream, I had no self. 

	While dreaming I felt that I knew where I was sleeping. 

	While dreaming I was more than one person.


This finding of no-difference is of course by no means sufficiently informative to consider the question of insight in dreaming solved or even solvable. The finding of high item difficulty in particular poses some problems: items are considered difficult if they do not yield a reasonable number of affirmative answers (Moosbrugger 2008; Schermelleh-Engel & Werner 2008). Thus, an item that is not often selected as true will be eliminated from analysis although it might contain valuable information, e.g., that the statement is considered false by the majority of participating subjects. Further, in the case of subjects awakened from sleep, they may not affirm an item although it is true, simply because they are not yet able to comprehend its content (sleep inertia). For example, the item “I wasn’t in the dream, I had no self” was not often selected as true. Was this because in most cases, dreamers felt they did have a self or was it because they didn’t understand what was asked of them? I hope that this example highlights some of the problems that arise when we try to subject philosophical theory to experimental testing. Perhaps a different design, opting for a specific comparison of questions addressing epistemology vs. phenomenology during a steady state of wakefulness (such as mindwandering or meditation) might generate more concrete answers, avoiding sleep inertia effects should they exist. We look forward to such results.



3 Insight as a state of consciousness?
According to Kühle, our results suggest that insight may be considered a state. Moreover, she claims that the LuCiD scale does not allow for the identification of different lucidity levels. These assumptions are not to be deduced from our research but must stem from a misconception or misunderstanding of the factorial structure of the LuCiD scale. Concerning this matter, we reported that dream consciousness can be described by eight factors, six of which are capable of distinguishing between lucid and non-lucid dreams: insight, control, dissociation, positive emotion, negative emotion, and memory. A person can have a range of scores in each factor, for example in insight, such that scores are graded and allow for varying degrees of lucidity. Furthermore, the factors identified are correlated, i.e., not independent (see Voss et al. 2013), which means that one factor alone may not be sufficient to define a lucid dream. Our results also suggest that a dream might be considered lucid even with low scores of insight! So the assumption that the state of lucid dreaming is equivalent to the proposed state of insight cannot be inferred from our data. Kühle’s proposal reveals another problem, however, that we tried to address with our Space of Consciousness model (SoC), which is the definition of “state”. What is the relationship between a state of arousal and a state of consciousness? In the case of insight, the recognition “I am dreaming” may be only a fleeting thought. But this thought is embedded in relatively enduring neurophysiological patterns such as regional changes in blood oxygen levels (see Dresler et al. 2012) and enhanced gamma activity in frontal regions (Voss et al. 2009; Voss et al. 2014). Our suggestion to situate lucid dreaming within the SoC attempts to incorporate theses observations. In my view, a state is comparable to background activity enabling or disabling certain transients such as thoughts or memories. It is courageous to consider a fleeting thought a state, and I think such definition would need more detailed specifications. Of course, one may ask whether a dream would be considered lucid even in the absence or perhaps following the thought “this is a dream”.  According to our model, this assumption would have to be affirmed.  If the state of lucid dreaming is considered a neurophysiological state of sleep bordering wakefulness, enabling the mind to produce a transient thought (insightful thought), this thought may or may not be repeated several times within the state of lucid dreaming. The important factor is, as Kühle proposes, capability. During the state of lucid dreaming, the mind is able to be insightful. It is not the other way around, such that the mind is able to enter a lucid dream during the thought of insight. The importance of insightful thought thus does not lie in its being a state but in it being measurable! We cannot expect a subject to provide a truthful answer to the question “were your frontal lobes producing gamma band activity?” We can, though, ask about the quality of their thoughts and sensations. Finally, if, in spite of my objections, we define insight as a state of consciousness, how would this state be defined in terms of arousal (see the SoC model), or in terms of other determinants such as, for example, judging, sensing, or moving? Supposed insight were defined as a point in the SoC. Where would it be located? Within mindwandering, meditation, lucid dreaming, focused attention—or all of these?



4 Conclusion
While Kühle’s comments are greatly appreciated, they show how important dialogue between the different disciplines involved in studying consciousness really is. Neuroscience, psychology, and philosophy are all connected in their quest for a better understanding of the true nature of consciousness and its underlying physiology. They depend on each other to formulate predictions based on theory, and to test and reappraise these on the grounds of cause-and-effect relationships established through experimental testing. Experimental research rests upon certain assumptions that may not or may only fractionally apply to philosophy. The most important assumptions of dream science are to consider it true that there exists a real world (1), that REM sleep dreams exist (2), that healthy awake humans are able to make valid statements about knowing and feeling (3), and that restrictions to this ability (e.g., sleep inertia) can be reliably identified (4). 
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   TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION



   1. Definitions.



      "License" shall mean the terms and conditions for use, reproduction,

      and distribution as defined by Sections 1 through 9 of this document.



      "Licensor" shall mean the copyright owner or entity authorized by

      the copyright owner that is granting the License.



      "Legal Entity" shall mean the union of the acting entity and all

      other entities that control, are controlled by, or are under common

      control with that entity. For the purposes of this definition,

      "control" means (i) the power, direct or indirect, to cause the

      direction or management of such entity, whether by contract or

      otherwise, or (ii) ownership of fifty percent (50%) or more of the

      outstanding shares, or (iii) beneficial ownership of such entity.



      "You" (or "Your") shall mean an individual or Legal Entity

      exercising permissions granted by this License.



      "Source" form shall mean the preferred form for making modifications,

      including but not limited to software source code, documentation

      source, and configuration files.



      "Object" form shall mean any form resulting from mechanical

      transformation or translation of a Source form, including but

      not limited to compiled object code, generated documentation,

      and conversions to other media types.



      "Work" shall mean the work of authorship, whether in Source or

      Object form, made available under the License, as indicated by a

      copyright notice that is included in or attached to the work

      (an example is provided in the Appendix below).



      "Derivative Works" shall mean any work, whether in Source or Object

      form, that is based on (or derived from) the Work and for which the

      editorial revisions, annotations, elaborations, or other modifications

      represent, as a whole, an original work of authorship. For the purposes

      of this License, Derivative Works shall not include works that remain

      separable from, or merely link (or bind by name) to the interfaces of,

      the Work and Derivative Works thereof.



      "Contribution" shall mean any work of authorship, including

      the original version of the Work and any modifications or additions

      to that Work or Derivative Works thereof, that is intentionally

      submitted to Licensor for inclusion in the Work by the copyright owner

      or by an individual or Legal Entity authorized to submit on behalf of

      the copyright owner. For the purposes of this definition, "submitted"

      means any form of electronic, verbal, or written communication sent

      to the Licensor or its representatives, including but not limited to

      communication on electronic mailing lists, source code control systems,

      and issue tracking systems that are managed by, or on behalf of, the

      Licensor for the purpose of discussing and improving the Work, but

      excluding communication that is conspicuously marked or otherwise

      designated in writing by the copyright owner as "Not a Contribution."



      "Contributor" shall mean Licensor and any individual or Legal Entity

      on behalf of whom a Contribution has been received by Licensor and

      subsequently incorporated within the Work.



   2. Grant of Copyright License. Subject to the terms and conditions of

      this License, each Contributor hereby grants to You a perpetual,

      worldwide, non-exclusive, no-charge, royalty-free, irrevocable

      copyright license to reproduce, prepare Derivative Works of,

      publicly display, publicly perform, sublicense, and distribute the

      Work and such Derivative Works in Source or Object form.



   3. Grant of Patent License. Subject to the terms and conditions of

      this License, each Contributor hereby grants to You a perpetual,

      worldwide, non-exclusive, no-charge, royalty-free, irrevocable

      (except as stated in this section) patent license to make, have made,

      use, offer to sell, sell, import, and otherwise transfer the Work,

      where such license applies only to those patent claims licensable

      by such Contributor that are necessarily infringed by their

      Contribution(s) alone or by combination of their Contribution(s)

      with the Work to which such Contribution(s) was submitted. If You

      institute patent litigation against any entity (including a

      cross-claim or counterclaim in a lawsuit) alleging that the Work

      or a Contribution incorporated within the Work constitutes direct

      or contributory patent infringement, then any patent licenses

      granted to You under this License for that Work shall terminate

      as of the date such litigation is filed.



   4. Redistribution. You may reproduce and distribute copies of the

      Work or Derivative Works thereof in any medium, with or without

      modifications, and in Source or Object form, provided that You

      meet the following conditions:



      (a) You must give any other recipients of the Work or

          Derivative Works a copy of this License; and



      (b) You must cause any modified files to carry prominent notices

          stating that You changed the files; and



      (c) You must retain, in the Source form of any Derivative Works

          that You distribute, all copyright, patent, trademark, and

          attribution notices from the Source form of the Work,

          excluding those notices that do not pertain to any part of

          the Derivative Works; and



      (d) If the Work includes a "NOTICE" text file as part of its

          distribution, then any Derivative Works that You distribute must

          include a readable copy of the attribution notices contained

          within such NOTICE file, excluding those notices that do not

          pertain to any part of the Derivative Works, in at least one

          of the following places: within a NOTICE text file distributed

          as part of the Derivative Works; within the Source form or

          documentation, if provided along with the Derivative Works; or,

          within a display generated by the Derivative Works, if and

          wherever such third-party notices normally appear. The contents

          of the NOTICE file are for informational purposes only and

          do not modify the License. You may add Your own attribution

          notices within Derivative Works that You distribute, alongside

          or as an addendum to the NOTICE text from the Work, provided

          that such additional attribution notices cannot be construed

          as modifying the License.



      You may add Your own copyright statement to Your modifications and

      may provide additional or different license terms and conditions

      for use, reproduction, or distribution of Your modifications, or

      for any such Derivative Works as a whole, provided Your use,

      reproduction, and distribution of the Work otherwise complies with

      the conditions stated in this License.



   5. Submission of Contributions. Unless You explicitly state otherwise,

      any Contribution intentionally submitted for inclusion in the Work

      by You to the Licensor shall be under the terms and conditions of

      this License, without any additional terms or conditions.

      Notwithstanding the above, nothing herein shall supersede or modify

      the terms of any separate license agreement you may have executed

      with Licensor regarding such Contributions.



   6. Trademarks. This License does not grant permission to use the trade

      names, trademarks, service marks, or product names of the Licensor,

      except as required for reasonable and customary use in describing the

      origin of the Work and reproducing the content of the NOTICE file.



   7. Disclaimer of Warranty. Unless required by applicable law or

      agreed to in writing, Licensor provides the Work (and each

      Contributor provides its Contributions) on an "AS IS" BASIS,

      WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or

      implied, including, without limitation, any warranties or conditions

      of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A

      PARTICULAR PURPOSE. You are solely responsible for determining the

      appropriateness of using or redistributing the Work and assume any

      risks associated with Your exercise of permissions under this License.



   8. Limitation of Liability. In no event and under no legal theory,

      whether in tort (including negligence), contract, or otherwise,

      unless required by applicable law (such as deliberate and grossly

      negligent acts) or agreed to in writing, shall any Contributor be

      liable to You for damages, including any direct, indirect, special,

      incidental, or consequential damages of any character arising as a

      result of this License or out of the use or inability to use the

      Work (including but not limited to damages for loss of goodwill,

      work stoppage, computer failure or malfunction, or any and all

      other commercial damages or losses), even if such Contributor

      has been advised of the possibility of such damages.



   9. Accepting Warranty or Additional Liability. While redistributing

      the Work or Derivative Works thereof, You may choose to offer,

      and charge a fee for, acceptance of support, warranty, indemnity,

      or other liability obligations and/or rights consistent with this

      License. However, in accepting such obligations, You may act only

      on Your own behalf and on Your sole responsibility, not on behalf

      of any other Contributor, and only if You agree to indemnify,

      defend, and hold each Contributor harmless for any liability

      incurred by, or claims asserted against, such Contributor by reason

      of your accepting any such warranty or additional liability.



   END OF TERMS AND CONDITIONS



   APPENDIX: How to apply the Apache License to your work.



      To apply the Apache License to your work, attach the following

      boilerplate notice, with the fields enclosed by brackets "[]"

      replaced with your own identifying information. (Don't include

      the brackets!)  The text should be enclosed in the appropriate

      comment syntax for the file format. We also recommend that a

      file or class name and description of purpose be included on the

      same "printed page" as the copyright notice for easier

      identification within third-party archives.



   Copyright [yyyy] [name of copyright owner]



   Licensed under the Apache License, Version 2.0 (the "License");

   you may not use this file except in compliance with the License.

   You may obtain a copy of the License at



       http://www.apache.org/licenses/LICENSE-2.0



   Unless required by applicable law or agreed to in writing, software

   distributed under the License is distributed on an "AS IS" BASIS,

   WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.

   See the License for the specific language governing permissions and

   limitations under the License.








