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Abstract 

We report the results of an academic survey into the theoretical and methodological foundations, common assumptions, and the cur-
rent state of the field of consciousness research. The survey consisted of 22 questions and was distributed on two different occasions 
of the annual meeting of the Association of the Scientific Study of Consciousness (2018 and 2019). We examined responses from 166 
consciousness researchers with different backgrounds (e.g. philosophy, neuroscience, psychology, and computer science) and at various 
stages of their careers (e.g. junior/senior faculty and graduate/undergraduate students). The results reveal that there remains consider-
able discussion and debate between the surveyed researchers about the definition of consciousness and the way it should be studied. To 
highlight a few observations, a majority of respondents believe that machines could have consciousness, that consciousness is a grad-
ual phenomenon in the animal kingdom, and that unconscious processing is extensive, encompassing both low-level and high-level 
cognitive functions. Further, we show which theories of consciousness are currently considered most promising by respondents and 
how supposedly different theories cluster together, which dependent measures are considered best to index the presence or absence 
of consciousness, and which neural measures are thought to be the most likely signatures of consciousness. These findings provide us 
with a snapshot of the current views of researchers in the field and may therefore help prioritize research and theoretical approaches 
to foster progress.
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Introduction
The Association for the Scientific Study of Consciousness (ASSC) 

was established in 1994 to foster (empirical) scientific progress 
towards understanding the nature of consciousness and to facili-
tate information exchange among a community of actively inter-
ested scientists and philosophers. Since this time, the field has 
grown rapidly, the annual number of publications has shown a 
10-fold increase, and ASSC’s annual conference, now reaching its 
25th iteration, continues to grow.

One of the community’s main ambitions is to uncover the 
neural mechanisms underlying fluctuations in consciousness 
level (e.g. being awake and aware versus in a coma) and con-
scious content (e.g. dissociating unconscious processes from 
conscious processes). The neural processes associated with con-
scious, as compared to unconscious, level and content are often 
referred to as the ‘neural correlates of consciousness’ (NCC) (Crick 
and Koch 1995; Block 1996). Identifying NCCs has remained 
one of the main goals of consciousness researchers, now for 
decades. Sophisticated technological approaches, scientific rigour, 
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2 Francken et al.

and methodological innovations have allowed the field to make 
impressive progress towards this goal. In addition, the com-
munity’s efforts have resulted not only in increased theoretical 
understanding of the nature of consciousness but also in the 
development of practical, clinical applications such as the abil-
ity to diagnose the presence of residual consciousness in brain-
damaged, non-communicative patients using neuroimaging tech-
niques (Casali et al. 2013; Fernández-Espejo and Owen 2013).

Despite this progress, it is essential to recognize that con-
ceptual choices and assumptions about the nature of the 
phenomenon under study have a significant influence on which 
experiments are conducted and how their outcomes are inter-
preted (Barrett 2009; Irvine 2013; Francken and Slors 2014; Abend 
2017). Thus, although there seems to be broad consensus about 
what needs to be explained (i.e. subjective experience), conscious-
ness researchers have argued extensively about what that refers 
to (i.e. how it should be operationalized), what would constitute 
an explanation, and how valid experiments should be designed 
(Block 1995; Chalmers 1995, 2000; Dehaene and Naccache 2001; 
Dennett 2001; Lamme 2006; Tononi 2008; Dehaene and Changeux 
2011; Doerig et al. 2020; Hohwy and Seth 2020); see Seth and Bayne 
(2022) for a review.

If different researchers utilize different conceptualizations and 
operationalizations of consciousness, the danger is that we will 
not be studying the same phenomenon even though we use the 
same label (Figdor 2013; Irvine 2013; Francken and Slors 2014). 
As a consequence, empirical findings will not easily build on each 
other towards a unified understanding, meta-analyses become 
difficult to perform and interpret, and misunderstanding might 
occur when communicating scientific findings both inside and 
outside of the community (Bilder et al. 2009). It is therefore cru-
cial to acknowledge and examine the theoretical (and sometimes 
pre-theoretical) and conceptual disagreements, as we will do here. 
Our hope is that the outcome of such examinations can be used 
to promote conceptual clarity for consciousness science.

We surveyed consciousness researchers that attended the 
annual conference of the ASSC (2018 and 2019, see the ‘Meth-
ods and Materials’ section) with several goals: first, we aimed to 
uncover the often-implicit theoretical foundations on which cur-
rent and future empirical studies are built. Second, we set out to 
examine the theoretical attitudes and methodological preferences 
of a sample of consciousness researchers and to explore areas of 
consensus and disagreement about fundamental concepts, exper-
imental tasks, theories, and findings in the field. Last, we aimed to 
gauge opinions about other long-standing and fundamental ques-
tions about consciousness, such as whether machines may have 
it (Dehaene et al. 2017), whether it has an evolutionary advan-
tage (Frith 2010; Frith and Metzinger 2016; Ginsburg and Jablonka 
2019), and whether it is presence or absence in other species (Birch 
et al. 2020; Edelman & Seth, 2009a; Nieder et al. 2020).

Methods and materials
Data collection
The consciousness survey was administered between June 2018 
and August 2019. We distributed the survey online through the 
online software SurveyMonkey (2018 and 2019) and on paper (2018 
only) during the annual conference of the ASSC 2018 in Krakow 
(Poland) from June 26 to 29 and the 2019 ASSC conference in 
London Ontario (Canada) from June 25 to 28. We advertised the 
survey via social media, flyers, and slides included in conference 
talks. Although the promotion of the survey was mainly aimed at 
ASSC attendees, others could also respond.

Participants
Before people could participate in the survey, they were provided 
with information about the aim of the study, instructions and pro-
cedure, their right to stop participation at any time, confidentiality 
of data (anonymous data collection and processing), and contact 
information of the main researchers. Subsequentially, they signed 
(digital) consent before they could start answering the survey 
questions. The survey procedure was approved by the University 
of Amsterdam Ethics Committee. For the full questionnaire, see 
Supplementary Table S1.

In total, we received 307 responses to our survey. Because our 
main interest lies with the ASSC attendees and because they form 
a relatively well-controlled population, we will only report about 
this subgroup’s results here. We thus excluded 99 submissions of 
people who did not attend the ASSC conferences in 2018 or 2019. 
The survey version that we distributed from June 2019 onwards 
(during the annual ASSC conference) included an extra question 
asking whether participants had previously filled out the survey. 
Thirteen out of 208 remaining submissions contained a positive 
answer to this question and were therefore excluded from fur-
ther analyses. To make sure that only consciousness researchers 
would be included, we added a question to the background vari-
ables section of the survey in which we explicitly asked about this 
(QD1 ‘Do you study or research consciousness?’). In all, 166 out 
of 195 respondents answered positively to this question, and we 
excluded the others from our data analyses. The results of our 
entire group of respondents (N = 232; excluding double submis-
sions and respondents who did not self-identify as consciousness 
researchers) can be found in the Supplementary data.

Even though we only report the results of ASSC attendees here, 
it is worth noting that the response tendencies of the non-ASSC 
attendees who study consciousness were similar to the response 
tendencies of our subsample. To establish this, we compared 
the correlation between all means of all Likert scale questions
(i.e. demographics and ranking questions excluded and 54 ques-
tions remaining) between ASSC conference attendees in 2018 
and 2019 and non-ASSC conference attendees. All three groups 
showed very strong similarity in their responses [ASSC 2018 
vs. ASSC 2019: r(52) = 0.96, p < 0.001; ASSC 2018 vs. non-ASSC: 
r(52) = 0.93, p < 0.001; ASSC 2019 vs. non-ASSC: r(52) = 0.92, 
p < 0.001; see Supplements for the results of all three groups 
together].

Our sample of 166 ASSC attendees consists mostly (76%) of sub-
missions from 2018, and it represents approximately 37% of the 
total number of ASSC attendees in 2018, with the remaining 24% 
coming from 2019 (16% of the total number of ASSC attendees 
in that year). Our overall sample consists of approximately 39% 
graduate students, 19% postdoctoral researchers, and 28% faculty
(see Fig. 1), mostly coming from the fields of (cognitive) neuro-
science, psychology, and philosophy.

Background variables
We collected data on several background variables to get a sense of 
the makeup of our group of respondents and to study possible cor-
relations between background variables and the answers to main 
questions. Background variables were gauged by two questions 
with tick boxes answer options (‘expertise’ and ‘methods’), allow-
ing for multiple options, and four questions with check box answer 
options (see Supplementary Table S1 for full list of questions). To 
analyse the background variables, we calculated frequency and 
percentage for each response option.
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An academic survey on theoretical foundations, common assumptions and the current state of consciousness science  3

Figure 1. Background variables. Five questions were included in the survey to obtain background characteristics of the respondents (N = 166). 
‘Expertise’ and ‘Methods’ questions had tick boxes answer options, allowing for multiple responses. See the ‘Methods and Materials’ section and 
Supplementary Table S1 for a complete overview

Main questions
The survey included 22 main questions aiming to get a sense 
of consciousness researchers’ theoretical and methodological 
perspectives relating to the scientific study of consciousness. 
In the survey introduction, we explicitly restricted our ques-
tions to ‘conscious content’, defined as ‘what one is con-
scious of, when one is conscious’. We were not able to explic-
itly verify whether respondents in fact restricted their answers 
to issues of conscious content, as opposed to (for example) 
conscious level—since applying any particular criterion would 
have introduced arbitrary exclusions. Questions covered defi-
nitions of consciousness, theories of consciousness, method-
ological approaches, and potential outcomes of consciousness
research.

Survey questions had two types of response options (see 
Supplementary Table S1 for full list of questions). First, we used 
5-point Likert scale questions to evaluate respondents’ beliefs 
about and attitudes towards various aspects of (the scientific 
study of) consciousness. For each question, we calculated mean 
and standard deviation of the answer frequencies. We also cal-
culated the answer options percentages from which we derived 
the sum percentage of the ‘yes’ responses (Likert scale points 
1 + 2). Note that Q15 had only three answer options instead of
five.

Second, there were three ranking questions (Q16, Q17, and 
Q19) in which we asked participants to rank their preferred 
answer options by placing the numbers 1, 2, and 3 in front 
of the options of their choice (note that we only asked the 
top three to be ranked). Question Q18 was a follow-up ques-
tion after question Q17 with two answer options (‘yes’ and 
‘no’) with an open answer option in the latter case. For 
each question, we calculated frequencies and percentages for 
the three answer options as well as the sum frequency and
percentage.

For all survey questions, we wanted to estimate the level of 
consensus within our respondents. To this aim, we used a criterion 
of 75%, i.e. either >75% responses of ‘definitely yes’ or ‘probably 
yes’ or >75% responses of ‘probably no’ or ‘definitely no’.

To take the ordinal nature of our data into account, we used 
Spearman’s rho for correlation analyses to assess regularities in 
responses to different questions and ordinal regression analyses 
to assess potential differences in response tendencies for senior 
researchers compared to junior researchers (JASP Team 2020). For 
the ordinal regression, junior researchers were defined as research 
assistants and graduate and undergraduate students. Postdoc-
toral researchers and junior and senior faculty were considered to 
be senior researchers. p values for correlation analyses reported in 
the ‘Results’ section were FDR-corrected (with Python ‘statsmod-
els.stats.multitest.fdrcorrection’ function) to account for multiple 
tests. For those interested, it is possible to explore all possible cor-
relations (and review the analyses presented here, filter cases, and 
perform many other analyses) in the JASP file that is publicly avail-
able (see the Supplementary Information for details and relevant 
links).

Finally, we carried out a network analysis on Q13 (‘theories’) 
to explore clustering among the different consciousness theories. 
We used the ‘Network module’ in JASP. Observed variables (Likert 
scale scores indicating theory evaluation for each of the 10 the-
ories) are referred to as nodes, and estimated relations are called 
edges. Labels of the nodes are abbreviations of the theories’ names 
(see Fig. 3). The EBICglasso estimator was used to fit a Graphical 
Gaussian model to the partial polychoric correlation matrix of the 
data (Foygel and Drton 2010; Epskamp and Fried 2018). Each edge 
between two nodes represents the relation between the nodes 
after conditioning on all other nodes. A thicker, darker edge indi-
cates that the corresponding relation between two edges (weight) 
is estimated to be stronger as compared to a thinner, lighter
edge.
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Figure 2. General questions. Eleven questions were included in the survey to explore how consciousness researchers perceive their object of study. For 
all questions except ‘Transition’, a 5-point Likert scale was used ranging from ‘definitely yes’ (dark green) to ‘definitely not’ (red). Mean score is 
indicated on the bars. For ‘Transition’, three answer options were provided: ‘sharp boundary’ (dark green), ‘neutral’ (grey), and ‘continuous transition’ 
(red). Note that questions are sometimes summarized in the figure legend due to space constraints of the figure. See Supplementary Table S1 for a 
complete overview and exact formulation of all questions

Results
The consciousness survey included 22 main questions and was 
administered between June 2018 and August 2019 (see the ‘Meth-
ods and Materials’ section for details and Supplementary Table S1 
for the full questionnaire). For each question, we calculated 
mean and standard deviation of the Likert scale responses 
and the sum percentage of ‘yes’ responses (combining ‘defi-
nitely yes’ and ‘probably yes’ responses). We will first report the 
results without extensive elaboration below and will then, in 
the ‘Discussion’ section, place these results in a broader per-
spective and discuss them in light of the existing literature on
consciousness.

Background variables
As can be seen from Fig. 1 (and Supplementary Table S1), the 
majority of respondents fall into the categories of (cognitive) neu-
roscientist, psychologist, or philosopher. The interdisciplinarity 
of the consciousness science community becomes even clearer 
from the fact that 37.6% of the respondents chose two domains 
and 11.5% chose three or more domains. Moreover, only a small 
minority indicated that they use just one method of study (21.2%, 
e.g. behaviour or human neuroimaging), whilst most respon-
dents use two (33.9%), three (35.8%), or even more (8.5%) dif-
ferent methods. Figure 1 also shows that our respondents com-
prise approximately one-third of graduate students and shows 
a gradual decrease in the percentage of senior faculty who nev-
ertheless make up 12.7% of our respondents. Based on the 
information that we have received from the ASSC, this distri-
bution resembles the typical makeup of ASSC attendees. The 
number of consciousness-related publications shows a similar
pattern.

For all main questions, we performed additional analyses to 
explore whether respondents’ career stage was associated with 
their answers (see the ‘Methods and Materials’ section). In gen-
eral, there were no such associations, and they will be reported 
only in case a significant effect was observed.

General questions
First, we asked participants some general questions about con-
sciousness. These questions ranged from explicit questions about 
the definition of consciousness (e.g. does consciousness require 
higher-order states?) to some common questions about conscious-
ness [e.g. the ‘zombie’ question (Kirk 2019) and the ‘Mary’ ques-
tion (Jackson 1982)]. The results are presented in Fig. 2 (and 
Supplementary Table S1) and interpreted below.

There were three questions probing participants’ definition of 
consciousness. A small majority of respondents believe that there 
is phenomenal content beyond that to which we have cognitive 
access (Q3 ‘phenomenal’; mean: 2.50, SD: 1.24, ‘yes’ responses: 
60.6%), indicating a lack of consensus. In the survey, we did not 
give explicit definitions of phenomenal and access consciousness 
because these are commonly used terms in the field: phenomenal 
consciousness is often referred to as ‘what is it like for a subject to 
have an experience’ (Block 2011, glossary p. 567), whereas ‘a rep-
resentation is access-conscious if it is made available to cognitive 
processing’ (Block 2011, glossary p. 567). A more indirect question 
implicitly assessing the relevance and existence of phenomenal 
consciousness shows a comparable pattern of results yet leaning 
more towards agreement favouring phenomenal consciousness 
beyond access (Q1 ‘driving’; mean: 2.36, SD: 1.04, ‘yes; responses: 
67.3%). Second, less than half of the respondents believe that con-
sciousness requires higher-order states (Q4 ‘higher-order’; mean: 
3.20, SD: 1.17, ‘yes’ responses: 34.5%), but also regarding this issue 
there is no consensus. Third, response bias is not regarded as part 
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Figure 3. Theories of consciousness. (Left) We asked participants to indicate whether they regarded a theoretical position as promising for 10 different 
consciousness theories on a 5-point Likert scale ranging from ‘definitely yes’ (dark green) to ‘definitely not’ (red). Mean score is indicated on the bars. 
(Right) Network analysis of theories of consciousness. Thicker darker edges represent stronger weights. The largest weight (between HOT and GNWT) 
equals 0.47. See left for node abbreviations. See Supplementary Table S3 for the weights matrix of the network analysis

of conscious experience according to a majority of respondents 
(Q2 ‘light’; mean: 3.65, SD: 1.13, ‘yes’ responses: 24.2%). The final 
explicit definition question explores whether the transition from 
unconscious processing to conscious processing (of content, not 
level1) is discrete or continuous (Q15 ‘transition’). Most respon-
dents believe the latter is the case, i.e. there is no sharp boundary 
(mean: 3.37, SD: 1.82, ‘sharp boundary’ responses: 33.5%; note that 
we used a 3-point Likert scale question for this question with the 
options ‘sharp boundary’, ‘neutral’, and ‘continuous transition’). 
Interestingly, the senior researchers that we surveyed are more 
inclined to think of the transition between conscious and uncon-
scious processing as a sharp boundary as compared to our sample 
of junior researchers, once more demonstrating a lack of con-
sensus (senior: mean: 3.26, SD: 1.76, ‘sharp boundary’ responses: 
32.6%; junior: mean: 3.75, SD: 1.67, ‘sharp boundary’ responses: 
22.8%; Wald χ2 = 6.73, p = 0.009).

Three questions presupposed a particular definition of con-
sciousness. First, we surveyed whether machines could have 
consciousness (Q9 ‘machines’). Indeed, two-thirds of respondents 
believe that this is or will be the case (mean: 2.29, SD: 0.94, ‘yes’ 
responses: 67.1%). Next, we found that most respondents believe 
philosophical zombies (Kirk 2019) are not possible given the laws 
of physics as they are (Q10 ‘zombie’; mean: 3.41, SD: 1.36, ‘yes’ 
responses: 33.9%). Finally, probing another famous philosophical 
thought experiment (Jackson 1982; Nida-Rümelin and O Conaill 
2019), a very large majority of respondents believes that Mary 
learns something new about colour vision when she enters the 
real world after living in a black-and-white basement2 (Q11 ‘Mary’; 
mean: 1.66, SD: 0.94, ‘yes’ responses: 89.6%). Note that this is 
the only general question for which we find consensus (>75% 
responses of ‘definitely yes’ or ‘probably yes’).

The scientific explanation of consciousness was explored using 
three questions. A small majority of respondents believe that 

1 In this survey, our questions were restricted to, and respondents were 
instructed to focus on conscious ‘content’—in the following sense: ‘what one 
is conscious of, when one is conscious’.

2 The formulation of this question might have been suboptimal as we 
wrote that Mary knows ‘everything about colour vision’. It would have 
been better to say that Mary knows all the physical facts, which leaves 
room to argue about whether she knows everything. However, based on 
the results, it appears the respondents have interpreted this along the lines 
of ‘physical facts’, presumably because the knowledge argument is very
familiar.

when all functional and behavioural properties have been fully 
explained, there will still be something left out of the explanation 
of consciousness (Q5, ‘explanatory gap’; mean: 2.29, SD: 1.21, ‘yes’ 
responses: 67.5%). This suggests that the majority of respondents 
do not adhere to a fully functionalist interpretation of conscious-
ness (Dennett 1991; Cohen and Dennett 2011), although respon-
dents are divided about this issue. Moreover, this question is the 
standard way of asking whether there is a ‘hard problem” of con-
sciousness over and above the ‘easy problems” (Chalmers 2017). In 
this light, most respondents appear to believe that there is a hard 
problem, although, again, there is no consensus. We would like to 
note however that the formulation of Q5 (‘explanatory gap’) may 
have been ambiguous and that Q5 could have been interpreted 
in at least two other ways—questioning whether consciousness 
can be explained in terms of (substrate independent) input–output 
relations (i.e. broadly speaking the philosophical position of func-
tionalism) or, on the other hand, questioning whether conscious-
ness has a function (vs. being epiphenomenal). Here, functions 
could be both teleological (e.g. resulting from evolutionary selec-
tion) or what has been called dispositional (i.e. the role played by 
a process in the operation of a larger system, see Cummins 1975). 
Further surveying would be required to establish what views con-
sciousness researchers hold about the relevance and meaning of 

‘function’ to the explanation of consciousness. 
Most respondents believe that we could have a complete bio-

physical explanation of consciousness (Q6 ‘biology’; mean: 2.33, 

SD: 1.22, ‘yes’ responses: 67.3%) yet again without reaching 
strong consensus. Finally, the majority of respondents supports 

the hypothesis that consciousness has evolved because it ful-

fils an adaptive function (Q7 ‘evolution’; mean: 2.26, SD: 0.96, 
‘yes’ responses: 71.5%). Regularities in responses to the different 
questions across participants are highlighted in Table 1.

In the field, several theories of consciousness have been pro-
posed (Klink et al. 2015; Doerig et al. 2020; Seth and Bayne 2022). 
The attitudes towards various theories of consciousness were 
assessed by indicating for each of 10 popular theories to what 
extent respondents regarded it as promising or not (Fig. 3A). Note 
that ‘promising” was not defined. Some respondents ranked only 
1 theory as promising (score 1 or 2 on the Likert scale, 10.2% 
of respondents), some ranked 2 theories as promising (13.9%), 
or 3–9 theories (60.8%), or none of the theories (13.9%) or even
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Table 1. Spearman’s correlations for the general questions

Driving Light Phenomenal Higher-order Explanatory gap Biology Evolution Machines Zombie Mary Transition

Driving
Light 0.001
Phenomenal 0.212* 0.004
Higher-order −0.039 −0.003 −0.191
Explanatory gap 0.087 0.100 0.300* −0.083
Biology −0.133 −0.015 −0.140 −0.032 −0.221*

Evolution −0.176 0.022 −0.096 0.047 −0.084 0.247*

Machines 0.034 0.027 −0.117 −0.100 −0.122 0.281* 0.113
Zombie 0.021 −0.072 0.183 −0.048 0.226* −0.146 −0.220* −0.096
Mary 0.040 0.127 0.338* 0.116 0.304* −0.155 0.026 −0.172 0.046
Transition −0.099 −0.048 −0.110 0.130 0.069 0.173 0.045 0.108 −0.130 0.001

Note. Significant correlations (FDR-corrected) are marked with an asterisk (*). See Supplementary Table S2 for uncorrected and FDR-corrected p values.

all 10 theories (<1%). Interestingly, ‘Predictive processing theory’ 
(PPT) was in fact not an elaborate, existing theory in the scientific 
community of consciousness researchers when we surveyed our 
respondents (Williford et al. 2018; Hohwy and Seth 2020). Despite 
this, or maybe thanks to this, PPT is considered the most promising 
theory (mean: 2.32, SD: 1.04, ‘promising’ responses 61.3%). PPT is 
closely followed by ‘global (neuronal) workspace theory (GNWT)’ 
(Baars 1988; Dehaene et al. 2003; Mashour et al. 2020) and ‘higher-
order theories (HOT)’ of consciousness (Rosenthal 2005; Lau and 
Rosenthal 2011; Brown et al. 2019), which are both considered to be 
promising theories according to most respondents (GNWT: mean: 
2.54, SD: 1.05, ‘promising’ responses: 58.0%; HOT: mean: 2.57, SD: 
1.07, ‘promising’ responses: 53.8%). These three theories are all 
regarded as promising by most respondents.

For three other theories, the number of ‘promising’ responses 
outweighed the number of ‘not promising’ responses: ‘local recur-
rency theory’ [LRT; mean: 2.76, SD: 0.91, ‘promising’ responses: 
39.2%; (Lamme 2006, 2010)], ‘integrated information theory’ [IIT; 
mean: 2.80, SD: 1.15, ‘promising’ responses: 44.9%; (Tononi 2004, 
2008)], and ‘sensorimotor theory (SMT)’ [mean: 2.95, SD: 0.98, 
‘promising’ responses: 33.6%; (O’Regan and Noë 2001)].

Three other theories of consciousness received more negative 
than positive responses: ‘multiple drafts theory (MDT)’ [mean: 
3.14, SD: 0.83, ‘promising’ responses: 16.8%; (Dennett 1991)], 
‘attended intermediate level representation theory (AIRT)’ [mean: 
3.05, SD: 0.69, ‘promising’ responses: 15.0%; (Prinz 2000)], and 
‘microconsciousness theory (MCT)’ [mean: 3.32, SD: 0.86, ‘promis-
ing’ responses: 14.4%; (Zeki and Bartels 1999)]. Note that these 
three theories are likely to be less well known by conscious-
ness researchers, a notion also suggested by the large number 
of ‘neutral’ responses received by these theories compared to the 
others. Moreover, our respondent sample consisted of relatively 
few philosophers (22.3%), and these theories—although based 
on neuroscience—are more philosophical in nature (apart from 
‘microconsciousness’; see Fig. 1). Finally, whilst the number of 
positive responses for ‘quantum theories’ (QT) is comparable to 
these latter theories [mean: 3.67, SD: 1.07, ‘promising’ responses: 
14.3%; (Atmanspacher 2020)], QT received a remarkably high 
number of 53.9% ‘not promising’ responses. We further analysed 
the responses to see whether respondents typically favoured one 
theory over the others or whether they instead went along with 
multiple theories.

We performed a network analysis (Fig. 3B) to look for structure 
in the evaluation of theories, i.e. which theories are supported by 
the same respondents (see the ‘Methods and Materials’ section 
for details). Three clusters emerged for which weights between 
theories within a cluster were larger than weights between the-
ories from different clusters (see Supplementary Table S3 for the 

Table 2. Spearman’s correlations for five main theory questions 
and main definition (general) questions

Phenomenal Higher-order Explanatory gap

PPT 0.049 0.186* −0.127
Global (neuronal) 

workspace theory
−0.246* 0.183* −0.120

Higher-order 
theories

−0.243* 0.502* −0.119

LRT 0.174∧ −0.051 0.075
IIT 0.297* −0.214* 0.218*

Note. Significant correlations (p < 0.05, FDR-corrected) are marked with an 
asterisk (*). ∧ reflects p = 0.058 after FDR correction. See Supplementary 
Table S2 for FDR-corrected and uncorrected p values and complete analyses.

weight matrix of the network). To verify the results based on the 
visual representation of the estimated network model, we also 
performed a principal component analysis and found exactly the 
same three clusters of theories.

The first cluster includes microconsciousness theory, Inte-
grated information theory (IIT), Quantum theories (QT), and Local 
recurrency theory (LRT). The second cluster includes sensorimo-
tor theory, multiple drafts theory, and Predictive processing the-
ory (PPT). The third cluster includes global (neuronal) workspace 
theory, higher-order theories, and attended intermediate level rep-
resentation theory. As mentioned, these results are confirmed 
by a principal component analysis: that is, three components 
are selected on the basis of the scree-plot with the components’ 
loadings showing the same pattern as that of the network anal-
ysis. Thus, there appears to be overlap or similarity (in fact or in 
appeal) between different theories resulting in three main groups 
of theories. 

Finally, we tested whether certain sets of responses to a subset 
of the general questions go along with specific theoretical pref-
erences. We report the results for the five theories evaluated as 
most promising correlated with the answers to the questions that 
directly assess important aspects of the definition (‘phenomenal’ 
and ‘higher-order’) and explanation of consciousness (explanatory 
gap’) (Table 2, see Supplementary Table S2 for complete analysis).

The ratings of ‘PPT’ correlated positively with the answers to 
the higher-order question, meaning that respondents who evalu-
ated PPT as promising tend to believe that conscious perception 
requires having higher-order states about first-order representa-
tions. Whilst there are several variants of PPT (e.g. Pennartz 2018; 
Williford et al. 2018; Hohwy and Seth 2020), they have in common 
with higher-order theories the notion that consciousness depends 
on higher-level ‘interpretation’ of lower-level content. The eval-
uations of ‘global (neuronal) workspace theory’ also correlated 
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positively with answers to the higher-order question and nega-
tively with the phenomenal question. As could be expected, we 
observed the strongest positive correlation between higher-order 
theories and the answers to the higher-order question. Moreover, 
respondents adhering to higher-order theories generally do not 
think there is phenomenal content beyond that which we have 
cognitive access to.

As opposed to the above-mentioned theories, respondents that 
evaluated ‘LRT’ and ‘IIT’ positively generally think that there is 
phenomenal content beyond that which we have access to. In 
addition, adherents of IIT tend to dismiss the importance of 
higher-order states for conscious perception. Broadly speaking, 
the correlations between the theories and the answers to the 
higher-order question versus phenomenal question are in the 
opposite direction, as one would expect. This overall pattern of cor-
relations is largely consistent with the perspectives of the theories. 
The explanatory gap question only correlated positively with IIT, 
meaning that adherents of IIT appeared to believe that a function-
alist explanation of consciousness would be insufficient. Answers 
to the explanatory gap question did not correlate significantly with 
the ratings of the other theories.

Note that we do not wish to imply any judgement about the 
degree to which respondents displayed coherent ideas, rather we 
aimed to quantify the degree to which certain sets of responses 
tend to go together in the evaluation of theories and definitions.

Methodology questions
Next, we aimed to assess how respondents (ideally) manipu-
late and measure their object of study. Methodology questions 
included three ranking questions in which we asked participants 
to rank their preferred answer options by placing the numbers 1, 
2, and 3 in front of the options of their choice. For each question, 
we calculated frequencies and percentages for the three answer 
options as well as the sum frequency and percentage.

The first methodology question concerns what participants 
consider the best dependent variable to measure the presence 
(or absence) of conscious perception (Fig. 4). There is a clear 
preference among respondents for the option ‘subjective report 
on whether the stimulus is seen’ (total number of rankings: 97, 
number one rankings: 48). The preference for a ‘subjective’ depen-
dent variable based on subjects’ introspective reports is further 
reflected by the other options in the top four: ‘perceptual aware-
ness scale’ (total number of rankings: 71, number one rankings: 
17), ‘description of phenomenology’ (total number of rankings: 52, 
number one rankings: 16), and ‘confidence about correctness of 
response’ (total number of rankings: 43, number one rankings: 9).

Only after these ‘subjective’ measures do we find the more 
‘objective’, i.e. performance-based or non-behavioural measures, 
measures of conscious perception: ‘forced-choice detection’ (total 
number of rankings: 38, number one rankings: 15), ‘forced-choice 
discrimination’ (total number of rankings: 31, number one rank-
ings: 7), ‘neural measures’ (total number of rankings: 24, number 
one rankings: 10), and ‘physiological measures’ (e.g. pupil size, 
skin conductance; total number of rankings: 20, number one rank-
ings: 4). The remaining options were chosen less than 20 times. 
Thus, it appears that ‘subjective’ measures are generally preferred 
over ‘objective’ measures (263 vs. 151 rankings), although both are 
considered to be important.

Second, we asked participants which task(s) that manipulate(s) 
conscious perception they have used in their research by ranking 
different options in order of how frequently they have used them 
in the past. The most frequently used task among respondents 
is ‘(backward) masking’ (total number of rankings: 50, number 

Figure 4. Methodology questions. Three questions were included in the 
survey to explore how consciousness researchers experimentally 
manipulate and study consciousness. For these questions, participants 
were asked to rank their preferred answer options by placing the 
numbers 1, 2, and 3 in front of the options of their choice (ranging from 
dark blue to light blue)

one rankings: 18), followed by ‘stimuli at threshold’ (total num-
ber of rankings: 47, number one rankings: 23), the ‘attentional 
blink’ (total number of rankings: 28, number one rankings: 8), 
and ‘continuous flash suppression’ (total number of rankings: 27, 
number one rankings: 16). Three other options, ranked lower, were 
selected at least 10 times: ‘binocular rivalry’ (total number of rank-
ings: 20, number one rankings: 4), ‘inattentional blindness’ (total 
number of rankings: 16, number one rankings: 9), and ‘change 
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8 Francken et al.

Figure 5. Outcome questions. Three questions assessed participants’ opinions about outcomes of consciousness research for multiple items. 
Five-point Likert scales were used ranging from ‘definitely yes’ (dark green) to ‘definitely not’ (red). Mean score is indicated on the bars

blindness’ (total number of rankings: 12, number one rankings: 1). 
Note that a large number of respondents indicated that they had 
never used any of these paradigms (total number of rankings: 45). 
In contrast to the ‘dependent’ question, there does not seem to be 
a clear preference for a particular (type of) experimental paradigm 
to manipulate conscious perception.

Last, we surveyed participants about the hypothesized ‘neu-
ral correlates of consciousness (NCC)’ (which could be measured 
with different techniques, e.g. fMRI, EEG, and single-unit) by rank-
ing neural measures most likely to indicate the ‘signatures’ of 
conscious processing of visual content. Three neural ‘indicators’ 
were clearly preferred: ‘neural integration/complexity measures’ 
(total number of rankings: 46, number one rankings: 15), ‘late ERP 
components’ (total number of rankings: 43, number one rank-
ings: 16), and ‘long-range synchrony’ (total number of rankings: 
43, number one rankings: 14). Next, three other options were 
selected (almost) equally often: ‘higher visual cortex activation 
(total number of rankings: 25, number one rankings: 6), ‘early ERP 
components’ (total number of rankings: 23, number one rank-
ings: 14), and ‘(pre-)frontal cortex activation’ (total number of 
rankings: 23, number one rankings: 14). Further options, includ-
ing ‘none’, were chosen less than 20 times. It is important to note 
that a large number of respondents answered this question with 
‘don’t know’ (total number of rankings: 42).3 Taken together, these 
results suggest that most respondents hypothesize that the neural 
mechanisms of consciousness include extensive neural process-
ing, later in time, and including multiple brain regions. However, 
at the same time, we found that a large variety of neural indicators 
was selected, indicating a lack of consensus or common hypoth-
esis concerning one of the main goals of the scientific study of 
consciousness.

3 Note that it was not possible to compare response tendencies of senior 
researchers and junior researchers regarding the methodology questions due to 
the ranking format of the answer options, which resulted in too many missing 
values (with a too small effective sample size as a result) for statistical analyses.

Outcome questions
Finally, we aimed to evaluate participants’ ideas about the (future) 
conclusions of the scientific study of consciousness (see Fig. 5 
and Supplementary Table S1). First, we gauged how they think 
about the presence of consciousness in other species. Unsurpris-
ingly, almost all respondents believe that other people besides 
themselves have consciousness. Interestingly, babies, the other 
category of human beings that we probed, ended up quite low in 
the ranking (‘baby’: mean: 1.92, SD: 0.94, ‘yes’ responses: 79.9%). 
It is supposed that monkeys, dogs, and octopuses are more likely 
to have consciousness than babies, and babies are only slightly 
more likely to have consciousness than bats. Furthermore, it 
is interesting to note that the clearest boundary between con-
scious and unconscious creatures or entities lies between fish and 
worm, where we find the largest difference between two enti-
ties as well as the reversal from a majority of ‘yes’ responses to 
a majority of ‘no’ responses (‘fish’: mean: 2.32, SD: 1.03, ‘yes’ 
responses: 61.5%; ‘worm: mean: 3.42, SD: 1.17, ‘yes’ responses: 
26.2%). This boundary may be an artefact of not including insects. 
The 2020 PhilPapers Survey (Bourget and Chalmers 2020), a sur-
vey of philosophers, asked a question similar to ours (titled ‘Other 
minds’). They asked their participants ‘For which groups are some 
members conscious?’. The results were very comparable to ours: 
fish received 65.3% positive responses and worms received 24.2% 
positive responses. Interestingly, flies came out about intermedi-
ate between fish and worms, with 34.5% ‘yes’ answers, leaving less 
of a distinct boundary between fish and worms than our results 
suggest.

A common approach to identify the NCC is to contrast ‘seen’ 
with ‘unseen’ stimuli. According to some authors, the result of 
the contrast between seen and unseen conditions includes neural 
processes that correlate with but are not part of the underlying 
neural mechanism of consciousness because they include—for 

example—report-related neural activity (for discussion on this 

issue, see Tsuchiya et al. 2015b; Block 2019). This concern has led to 

the proposal that to isolate the ‘true’ NCC, we need to distinguish it 
from ‘NCC-prerequisites’ and ‘NCC-consequences’ (Aru et al. 2012;
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de Graaf et al. 2012; Tsuchiya et al. 2015a). In this context, a large 
majority of respondents believe that the separation of true-NCC 
from NCC-pr and NCC-con is possible conceptually (‘NCC concep-
tually’; mean: 1.86, SD: 0.95, ‘yes’ responses: 78.7%). A smaller 
number of respondents also believe that the separation is also 
possible empirically (‘NCC empirically’; mean: 2.28, SD: 0.98, ‘yes’ 
responses: 66.3%). Finally, still most respondents believe that sep-
arating NCC’s components is necessary for progress (‘NCC neces-
sary’; mean: 2.25, SD: 1.13, ‘yes’ responses: 64.6%). Taken together, 
the results indicate a positive stance (but not a consensus) towards 
the ‘true-NCC’ procedure.

One of the main debates in the literature is regarding the exis-
tence, extent, and scope of unconscious processing (Dehaene and 
Naccache 2001; Kunde et al. 2012; van Gaal and Lamme 2012; 
Hassin 2013; Newell and Shanks 2014; Meyen et al. 2021). We 
probed which of 17 perceptual and cognitive functions can happen 
unconsciously (‘unconscious’). Intriguingly, a majority of respon-
dents believe that almost all of these functions can occur uncon-
sciously, with ‘yes’ percentages between 75% and 100% for nine 
functions. Unconscious ‘motor responses’ are rated most likely, 
but this list of nine functions also included functions such as emo-
tion processing, semantic processing, error/conflict monitoring, 
and response inhibition (see Fig. 5). The strongest controversies 
are about ‘working memory’ (mean: 2.80, SD: 1.17, ‘yes’ responses: 
47.9%), ‘thinking’ (mean: 3.10, SD: 1.19, ‘yes’ responses: 31.9%), 
and ‘metacognition’ (mean: 3.10, SD: 1.17, ‘yes’ responses: 33.8%) 
with approximately equal amounts of yes/no responses.

Discussion
We surveyed scientists and philosophers active in the field of 
consciousness research (N = 166) that attended the ASSC confer-
ence in 2018 or 2019, in order to explore theoretical attitudes, 
methodological preferences, and opinions about fundamental 
issues related to the scientific study of consciousness. We will 
now put the results of our survey in a broader perspective. For-
mulating clear and unified objectives is an important catalyst for 
scientific progress; yet overall, our survey results show that this 
condition is currently not fully met in our sample of consciousness 
researchers. Therefore, we also give recommendations for future 
development.

The definition of ‘what’ needs to be explained by conscious-
ness science is not shared between all respondents. We observed 
particularly large levels of disagreement with respect to whether 
consciousness has phenomenal content beyond cognitive access 
(which is arguably one of the most crucial defining aspects of 
consciousness), as well as with respect to other central issues 
such as whether consciousness requires higher-order states, and 
how unconscious processing shifts to conscious processing (Fig. 2). 
One might argue that we could use empirical (brain) data to 
settle these disagreements. However, mental phenomena, includ-
ing consciousness, always require operationalization to enable 
(neuro)scientific investigation. Operationalization is theory-laden, 
meaning that a particular conceptualization of consciousness is 
implicitly or explicitly accepted and introduced in an experiment 
through specific experimental manipulations (e.g. masking vs. not 
masking a stimulus). The resulting empirical data are informa-
tive only ‘within’ or with reference to the context of a particular 
operationalization. As a consequence, by starting off with differ-
ent conceptualizations of consciousness, researchers may not be 
investigating the same phenomenon even though the same over-
arching label is used (‘consciousness’) (Figdor 2013; Irvine 2013; 
Francken and Slors 2014).

To illustrate, it is currently debated whether conscious states, 
by definition, need to be reportable (Block 1995; Lamme 2006; 
Tsuchiya et al. 2015a; Pitts et al. 2018). To foster future progress, 
it would be useful for the community to converge on a shared 
definition of consciousness or on specific definitions for the differ-
ent aspects of consciousness that require explanation (Dehaene 
et al. 2006; Seth and Bayne 2022). A first crucial step is to make 
one’s definition of consciousness ‘explicit’. Thus, instead of stating 
that one is going to study ‘consciousness’, we recommend to state 
clearly what is meant by that in this experiment in the form of a 
conceptual or computational definition. This is done already, for 
example, when referring to ‘conscious access’ (e.g. Mashour et al.
2020) versus ‘phenomenal consciousness’ (e.g. Fahrenfort et al.
2017), but clearly stating one’s definition should become common 
practice in the field. This explication will enable readers to decide 
whether they share the authors’ definition or not and will facili-
tate a more meaningful integration of empirical results because it 
will be clear which experiments study similar ‘kinds’ of conscious-
ness (Bisenius et al. 2015). Consequently, some empirical disputes 
may dissolve when it becomes clearer that they rely on conceptual 
disagreement about the phenomenon being studied. For example, 
the debate about whether consciousness resides in the ‘front’ or 
the ‘back’ of the brain (Boly et al. 2017; Odegaard et al. 2017) may 
turn on different conceptions of consciousness.

Our survey asked participants to indicate for each theoreti-
cal position(s) with respect to consciousness whether they find it 
promising or not. As we did not define ‘promising’, respondents 
could have interpreted its meaning in different ways, for instance 
as a matter of explanatory potential in the (near) future (‘promis-
ing’) or as a matter of actual development and explanatory use 
(‘proponent’), although other interpretations probably exist. Inter-
estingly, out of all theories, PPT received most positive responses, 
despite the fact that—at the time the survey was conducted—
most varieties of PPT were not first and foremost theories of 
consciousness (Seth and Tsakiris 2018; Williford et al. 2018; Hohwy 
and Seth 2020), although many studies have been performed 
examining the relation between predictions and conscious percep-
tion and access (e.g. Melloni et al. 2011; Pinto et al. 2015; Stein 
and Peelen 2015; Meijs et al. 2018, 2019). This surprising result 
might be the consequence of respondents interpreting promising 
as having future explanatory potential. Because newer theories 
(such as PPT) have not been put to the test to the same extent as 
older, more established theories, they might inherently carry more 
promise than these more established theories. Two other (estab-
lished) theories received a majority of positive evaluations, namely 
global (neuronal) workspace theory and higher-order theories, but 
they still received a considerable amount of (strong or moderate) 
negative ratings (Fig. 3). Our results show that there is no single 
theory that the majority of the respondents currently endorse, 
in line with the lack of agreement on the definitional aspects of 
consciousness.

We observed correlations between responses to a subset of 
the general questions (phenomenal, higher-order, and explana-
tory gap) and theory preferences (e.g. people in our survey who 
favour higher-order theories and global (neuronal) workspace 
theory tend to think that there is no phenomenal content 
beyond that to which we have cognitive access), indicating 
that certain sets of responses tend to go together in the eval-
uation of theories and definitions. These correlations revealed 
a clear distinction between theories that adhere to phenome-
nal consciousness (LRT and IIT) and theories that do less so 
(i.e. PPT, global (neuronal) workspace theory, and higher-order
theories).
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Finally, there was considerable overlap in respondents’ pref-
erence for particular theories, which resulted in three separate 
network clusters. This might reflect that various theories of con-
sciousness share commonalities and may not be as distinct as 
they are sometimes presented to be. In line with this, recently sev-
eral attempts have been made to look for commonalities between 
the main theories in the field (Shea and Frith 2019; Northoff and 
Lamme 2020; Wiese 2020; Seth and Bayne 2022), and our approach 
of assessing commonalities in the evaluation of theories might be 
informative for such efforts to realize theoretical alignment.

Despite a lack of consensus regarding the definition and most 
promising theory of consciousness, there appears to be agreement 
about how to best measure its presence/absence (Fig. 4). Our 
respondents prefer ‘subjective’ measures based on subjects’ intro-
spective reports (‘have you seen the stimulus? yes/no’) over ‘objec-
tive’ measures, which are purely performance-based (e.g. the 
ability to discriminate between two alternatives). Whilst most 
respondents think the best way to check for consciousness is by 
subjective report, at the same time, most believe that the ‘true-
NCC’ approach is necessary. This reveals a recognized tension 
because the latter approach attempts to exclude prerequisites and 
consequences of consciousness (e.g. report-related processes), 
which are often impossible to rule out using subjective measures 
in combination with post hoc trial sorting (Schmidt 2015; King et al.
2016; Shanks 2017). Respondents agreed that conscious percep-
tion should be separated from response biases in the search for 
the NCC (Fig. 2), and it has been argued in the past that subjective 
measures of consciousness are more susceptible to criterion shifts 
and response biases than objective measures striving for zero sen-
sitivity (d′ = 0; Reingold and Merikle 1990; Holender 1992; Merikle 
and Reingold 1998; Duscherer and Holender 2005; Schmidt 2015).

A large range of tasks are being used to manipulate conscious 
perception (Fig. 4, ‘task’), in line with the wide-ranging con-
ceptual definitions of consciousness, allowing for manipulations 
targeting multiple, different aspects of consciousness (Hulme 
et al. 2009; Irvine 2013). This may be partly due to the assump-
tion that different types of manipulations may be optimal in 
combination with different neuroimaging methods. One conse-
quence of the diverse combinations of methods and analysis 
schemes (e.g. time-domain vs. frequency domain responses) is 
that, when looked at collectively, putative signatures of conscious-
ness cover large swathes of the brain (excluding the cerebellum; 
Dehaene 2014). A more promising avenue for theory disambigua-
tion might focus on the temporal profile of processes related 
to consciousness. Here, theories such as global workspace the-
ory and higher-order theories emphasize relatively late signa-
tures, whilst others—such as LRT, IIT, and some interpretations of 
PPT—emphasize relatively early signatures. Interestingly, empir-
ical evidence for early versus late signatures is currently hotly 
debated (compare, for example, Dembski et al. 2021; Sergent et al.
2021).

Some putative neural signatures of consciousness have been 
observed in several species, including macaque monkeys (Supèr 
et al. 2001; van Vugt et al. 2018), corvids (Nieder et al. 2020), ferrets 
(Yin et al. 2020), and mice (Allen et al. 2017; Steinmetz et al. 2019). 
Not surprisingly, our respondents tend to believe that conscious-
ness is a gradual phenomenon in the animal kingdom (Fig. 5). 
Because consciousness is not considered a uniquely human char-
acteristic, this implies that integrating human and non-human 
animal studies is important to come to a full understanding of 
the phenomenon, in line with several recent proposals (Edelman 
and Seth 2009b; Birch et al. 2020; Nieder et al. 2020). To success-
fully integrate findings across scientific disciplines, it is even more 

important to elucidate and unify conceptual and methodological 
goals within the field and its subfields.

There was strong agreement regarding the possibility of uncon-
scious occurrence for almost all functions we included in our 
survey. This is in line with the idea that many cognitive and per-
ceptual processes in the brain can be activated unconsciously 
and that consciousness is associated with the integration of infor-
mation among distant brain modules (Lamme and Roelfsema 
2000; Dehaene and Naccache 2001). Our respondents were more 
divided regarding whether the high-level cognitive functions, 
such as arithmetic, working memory, thinking, and metacog-
nition, could be implemented without consciousness—reflecting 
recent debates in the literature, e.g. for unconscious arithmetic 
(Sklar et al. 2012; Karpinski et al. 2019) and unconscious working 
memory (Soto et al. 2011; Stein et al. 2016; Trübutschek et al.
2017). It seems that the general assumption among those sur-
veyed is that virtually all cognitive functions can happen uncon-
sciously. Even for the two ‘highest’ cognitive functions, thinking 
and metacognition, the ‘yes’ responses were on par with the ‘no’ 
responses, despite scarce empirical evidence. Thus, even though 
several methodological caveats have been identified over the years 
in the study of unconscious cognition (Schmidt and Vorberg 2006; 
Newell and Shanks 2014; Shanks 2017; Meyen et al. 2021; Stein 
et al. 2021) and the depth and scope of unconscious processes is 
debated (Dehaene and Naccache 2001; Kunde et al. 2012; van Gaal 
and Lamme 2012; Hassin 2013; Newell and Shanks 2014; Beauny 
et al. 2020; Meyen et al. 2021), it seems that at present at least some 
members of the consciousness research community are convinced 
of the existence of extensive unconscious processing the brain.

Limitations and future outlook
Our survey focused on theoretical, neuroscientific, and method-
ological issues in the field of consciousness, targeting scientists 
and philosophers that are currently studying consciousness. In 
contrast, previous surveys about consciousness and related topics 
have been conducted targeting academics and/or non-academics, 
focusing more on metaphysics (Barušs and Moore 1998; Demertzi 
et al. 2009; Bourget and Chalmers 2014, 2020) and funding and job 
opportunities in the field of consciousness science (Michel et al.
2018). In our case, the data presented here were collected dur-
ing the annual ASSC conferences in 2018 (Poland, Europe) and 
2019 (Canada, North America), but see the Supplements for the 
results that include non-ASSC attendees as well. By mainly target-
ing ASSC attendees, we aimed to survey a group of consciousness 
researchers that is actively involved in the field. However, the 
sample was a self-selected convenience sample of researchers 
attending ASSC, and although ASSC is the main/largest inter-
disciplinary consciousness science conference, we have not for-
mally established whether they form a representative sample of 
consciousness scientists and philosophers at large. It therefore 
remains possible that more extensive surveys covering multiple 
years and multiple conferences paint a different picture.

Because we aimed to limit the time needed to fill out the 
questionnaire to increase the response rate, we had to make deci-
sions about which questions to include and which not. Therefore, 
some questions were omitted that could have been illuminating. 
For example, it is likely that the responses to several questions 
are associated with people’s commitment to a particular position 
regarding the mind–brain relationship (or mind–body problem), 
but we did not explicitly ask respondents about their commit-
ments in this regard. It is possible that respondents with different 
commitments—such as dualists compared to (reductive) mate-
rialists (or non-physicalists vs. physicalists)—may have provided 
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distinctive responses to several questions that we did ask. These 
include questions about the ‘explanatory gap’ (when all functional 
behavioural properties have been fully explained, whether there 
will still be something left out of the explanation of conscious-
ness) and ‘biology’ (whether we could have a complete biophysical 
explanation of consciousness). It has also been shown that taking 
different positions towards the mind–brain relationship has impli-
cations for both scientific practice and clinical work (Demertzi 
et al. 2009). Furthermore, although our survey included several 
questions related to the definition of consciousness, we did not 
ask participants to write down their explicit (working) defini-
tion of consciousness. Whilst such a question might have been 
informative, we expected that many respondents would have dif-
ficulty formulating their definition. Moreover, responses to such 
open questions would have been difficult to analyse and interpret.

Our results show that many views and opinions currently coex-
ist in the consciousness community. Moreover, individual respon-
dents appear to hold views that are not always completely consis-
tent from a theoretical point of view. It should be acknowledged 
that the consciousness community spans people from various 
fields (philosophy, neuroscience, psychology, etc.) and that the 
questions in our survey tackled central issues in each of these 
fields. It may therefore be that, for example, not all neuroscientists 
are familiar with the philosophical thought experiments, whilst 
some philosophers may not be so familiar with the neural mea-
sures, possibly partly explaining observed inconsistencies in the 
response patterns of our participants.

Obviously, the results presented here do not reflect the ‘truth’ 
about consciousness, and in that respect, they will not play any 
evidential role in the science of consciousness. Rather, they pro-
vide us with a snapshot of the current views of a sample of 
consciousness researchers. Whilst this sociological information is 
interesting in itself, we believe our findings also have the poten-
tial to aid the improvement of the research practices of empirical 
consciousness science. Our results show that the theoretical foun-
dations of contemporary consciousness research require develop-
ment to achieve one of the community’s main ambitions, uncover-
ing the neural mechanisms that give rise to conscious experience. 
Specifically, our results show that opinions differ about the defini-
tion of ‘what’ we are searching for, as well as the most appropriate 
methodological approach for ‘how’ to best approach the issue. If 
researchers have different objectives and pursue them in differ-
ent ways, it is unlikely they will converge on one, unified solution 
(or indeed, onto several interlocking solutions). This situation is 
reminiscent of a young field of research, will likely improve nat-
urally over time, and is not unique for consciousness science. For 
example, in the field of memory science, it has been recognized 
that the alignment of cross-disciplinary understanding of key con-
cepts (e.g. learning and retrieval) is critical for a successful science 
of memory (Roediger et al. 2007).

In conclusion, by providing a snapshot of differing views 
and assumptions among consciousness researchers, our survey 
reveals opportunities for conceptual development and underlines 
the importance of consciousness researchers being clear about 
what they are talking about and when they are talking about 
consciousness.
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