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Abstract
Bioconservative bioethicists (e.g., Kass,  2002, Human Dignity and Bioethics, 297–
331, 2008; Sandel, 2007; Fukuyama, 2003) offer various kinds of philosophical argu-
ments against cognitive enhancement—i.e., the use of medicine and technology to make 
ourselves “better than well” as opposed to merely treating pathologies. Two notable such 
bioconservative arguments appeal to ideas about (1) the value of achievement, and (2) 
authenticity. It is shown here that even if these arguments from achievement and authen-
ticity cut ice against specifically pharmacologically driven cognitive enhancement, they 
do not extend over to an increasingly viable form of technological cognitive enhance-
ment – namely, cognitive enhancement via augmented reality. An important result is that 
AR-driven cognitive enhancement aimed at boosting performance in certain cognitive 
tasks might offer an interesting kind of “sweet spot” for proponents of cognitive enhance-
ment, allowing us to pursue many of the goals of enhancement advocates without run-
ning into some of the most prominent objections from bioconservative philosophers.

Keywords Augmented reality · Technological human enhancement · Philosophy of 
technology · Intelligence augmentation · Cognitive enhancement

1 Introduction

Bioethicists interested in human enhancement focus on questions arising from using 
emerging—and merely possible—medicines and technologies to improve various 
aspects of our functioning. Some areas of this research are primarily concerned with 
influencing our emotional well-being and significant relationships,1 while others are 
interested in the potential for biotechnology to make us morally better.2 Our focus here 
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will be on cognitive enhancement—interventions that boost cognitive functioning in 
ways that don’t merely treat pathology but rather make us in various ways cognitively 
“better than well”.

There are a wide range of arguments for why we should refrain from pharma-
cological cognitive enhancement, even though such enhancements could potentially 
help us better gain true beliefs and knowledge.3 Two notable such arguments—the 
two on which we will focus on herein—appeal to ideas about the value of achieve-
ment and authenticity. The cheapened achievements argument holds that cognitive 
enhancement undermines the value of our (enhanced) cognitive achievements, and 
the authenticity objection holds that using enhancements is in some sense ‘inau-
thentic’. Interestingly, both strands of bioconservative argument have thus far been 
used to argue against the use of actual (and possible) pharmacological cognitive 
enhancements, the most widely discussed examples of which involve off-label usage 
of drugs like Adderall and Modafinil, as well as potentially more effective cogni-
tion-boosting future versions of such drugs. As yet, such arguments have not been 
applied to cognitive enhancement via augmented reality (AR), and this is so despite 
the recent influx of AR use – not only widely throughout education4 – but also in 
sectors ranging from, e.g., tourism,5 archaeology,6 art,7 commerce,8 and medical 
treatment.9 Against this background, we’ll consider whether either line of objection 
(regardless of whether it is compelling against pharmacological cognitive enhance-
ment) has any teeth against AR as a form of cognitive enhancement.

Here is the plan. §2 outlines the cheapened achievements and authenticity objec-
tions as they have been traditionally developed as objections to pharmacological 
cognitive enhancement. §3 then reimagines versions of these objections as targeting, 
mutatis mutandis, AR specifically (on achievement-based and authenticity-based 
grounds) and suggests why these criticisms – despite prima facie plausibility – don’t 
ultimately succeed as compelling objections to AR, and regardless of whether the 
more standard versions are effective against pharmacological cognitive enhance-
ment. §4 closes by considering, in a wider context, what the foregoing suggests 
about the prospects of cognitive enhancement via AR (compared to other forms of 
cognitive enhancement).

3 For a recent overview and critical discussion of many of these arguments, see Gordon (2023). It is 
worth noting that these arguments typically take drugs to constitute enhancements (rather than mere ther-
apeutic improvement) when they take one beyond normal levels of functioning, in order to make one 
‘better than well’. However, discussions are not unified on what the considerations are that determine 
this, and it is not a priori in these debates that drugs as such are always and everywhere enhancements. 
For discussion, see e.g., Bostrom and Sandberg (2009) and Gordon (2023, Ch. 1).
4 Billinghurst (2002), Garzón (2021), Garzón et al. (2019).
5 Loureiro et al. (2020).
6 Bruno et al. (2019)
7 Gong et al. (2022), Guazzaroni (2022).
8 Kowalczuk et al. (2021).
9 See Eckert et al. (2019). For a more general overview of uses of augmented reality across various sec-
tors, see Chen et al. (2019).
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2  Two Bioconservative Objections

2.1  The Cheapened Achievements Objection

To a first approximation, the core thought behind the cheapened achievements objec-
tion to enhancement proceeds as follows: even if ‘smart drugs’ (or more sophisti-
cated kinds of cognitive enhancements that boost cognitive performance non-ther-
apeutically) are cognitively efficient in that they help us attain our intellectual goals 
with comparative ease, their use at the same time cheapens the value of our result-
ing cognitive successes. Kass (2002) articulates the objection in terms of cognitive 
enhancements undermining the value of cognitive achievement by “divorcing per-
formance from effort”, giving us an “easy life” filled with “trivial” achievements 
that could otherwise have been valuable. This might be the case, for instance, if one 
relied heavily on some kind of drug to solve a cognitive task (i.e., removing what 
might otherwise be standard obstacles by way of, e.g., attention, executive function-
ing, memory) in a way broadly analogous to how an athlete might rely on a perfor-
mance enhancing drugs to attain an athletic objective.

The underlying idea here seems to be that the value of an achievement lies to 
a significant extent in the difficulty or effort exerted in attaining it, and enhance-
ment reduces that difficulty or effort by eliminating what would otherwise be 
obstacles generated by cognitive limitations. This kind of philosophical thinking 
about achievements is defended by Bradford (2013, 2015) out with the human 
enhancement debate; she holds that it is specifically overcoming difficulty and 
the exertion of the will constitutive of overcoming difficulty that makes achiev-
ing a success more valuable than getting the same result in some other way (e.g., 
by luck or through someone’s help). We can think of Kass’s idea as potentially 
implicating something very much like Bradford’s way of thinking about the role 
effort plays in contributing to an achievement’s value.

In a similar vein, Sandel (2007) argues that cognitive enhancements undermine 
the value of cognitive achievements by disconnecting success from our agency, as 
opposed to through effort specifically. He claims in cases of drug-based performance 
enhancement, the credit is better understood as applicable not to the enhanced sub-
ject so much as “to the pharmacist” – i.e., enhancement aided successes are credit-
able less to ability than to the drug. The underlying idea here is that the value of a 
given achievement lies centrally in its being creditable to our ability rather than to 
something else. Sandel’s core idea that an aim’s being attained through ability mat-
ters for the value of the corresponding achievement lines up with part of Feinberg’s 
(1970) thinking about credit and blame more generally. Feinberg holds that the 
degree to which one deserves credit for an outcome is proportionate to the degree 
the outcome is caused by one’s character or abilities (rather than something else). 
Sandel’s claim that enhancement undermines the value of an achievement by divorc-
ing performance from ability potentially gains intuitive support from the kind of 
‘proportionality’ insight Feinberg embraces about credit to ability.

In sum, the key thinking we find in Kass and Sandel about cognitive enhance-
ment and achievement is that when an intellectual aim is attained through 
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enhancement, then the extent to which it is attained through ability and effort is 
thereby (and roughly to that extent)10 diminished. Exercises of ability and effort, 
they suggest, are important in explaining why achievements are valuable. And so, 
when an aim is attained through enhancement, it is (roughly, to that extent) a less 
valuable achievement than it would be otherwise.

2.2  The Authenticity Objection

A second philosophically oriented argument that some bioethicists have appealed to 
in order to object to the use of cognitive enhancements has to do with the concept of 
authenticity (e.g., Bolt, 2007; Juth, 2011). To a first approximation, being authentic 
involves being ‘true to oneself’, where being true to oneself is widely taken to be an 
important contributor to a fulfilled human life (e.g., Taylor, 1992; Vannini & Wil-
liams, 2009).

The crux of the worry about enhancement in connection with authenticity is as 
follows: if we change e.g., our dispositions and our faculties with cognitive enhance-
ments (including, e.g., smart drugs or by other non-therapeutic biomedical means 
that go beyond restoring our previous levels of functioning), we risk making our-
selves thereby less authentic, less ‘true to ourselves’. There are a few background 
assumptions in play here in order for this general line of reasoning to hold; for 
instance, (i) that the relevant enhancements are (and contrary to what some transhu-
manists might hold) distinct from ourselves and a fortiori from our true selves, and 
(ii) further, that being true to ourselves would presumably involve refraining to take 
means to change ourselves in significant ways, including by altering our capacities.

It is worth noting up front that there is room to simply reject the very idea of 
a ‘true self’ as a useful notion.11 Perhaps, as the thought goes, the very idea of a 
‘true self’ is wrongheaded because either selfhood and agency are diachronic and 
dynamic (e.g., consider how we change our properties over time) in a way that 
makes the concept of a stable true self illusory12; or, perhaps, because our ‘true’ self 
is so widely applicable that it is not interesting – viz., perhaps the self (and its vari-
ous ways of interacting with and being influenced by our environment) is so multi-
faceted that it will include rather than exclude the conditions under which we rely 
on, e.g., nootropic drugs to achieve cognitive aims.

However, for the sake of engaging charitably with the bioconservative’s argu-
ment – and, later, to see how pharmacological enhancement can be usefully con-
trasted with AR – let’s grant the bioconservative the underlying premise that the 

10 The qualified language here is meant to be in keeping with the point (applicable to both the authentic-
ity and cheapened achievement objections) that the value of authenticity and achievement, vis-à-vis a 
given success, is pro tanto value, which could in principle be defeated by overriding considerations (e.g., 
the saving of many lives) that would make it all things considered appropriate to pursue a cheapened 
achievement or an inauthentic enhancement. See Gordon (2023, Ch. 1) for discussion.
11 For some experimental work on folk attributions of the ‘true self’, see, e.g., Newman et al. (2014) and 
Strohminger et al. (2017).
12 See, e.g., Mogensen (2021) for recent criticism of the distinction between true and peripheral features 
of the self.
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notion of a true self is useful (neither incoherent nor trivial). On this presumption, 
there are least two (non-exhaustive) substantive approaches to unpacking this con-
cept in the literature, provided by essentialist and existentialist thinking about the 
true self. Essentialists (Erler & Hope, 2014; Gelman, 2003) see the true self as made 
up of core characteristics that are deeply inherent within the person. Accordingly, 
to discover the true self on the essentialist view is to learn more about what those 
core aspects are. For those who endorse essentialism, the worry vis-à-vis cogni-
tive enhancement takes the following general form: the more we change ourselves 
via alterations to our innate features, the less authentic we become. In the cognitive 
case specifically, using, e.g., nootropics directly alters our core cognitive faculties in 
doing so risks undermining authenticity, roughly to the extent that such nootropics 
are effective in changing our innate faculties (e.g., Maslen et  al., 2014). By con-
trast, existentialists about authenticity (e.g., Golomb, 2012) see the issue differently; 
their thought is that – at least provided we act in accordance with our reflectively 
endorsed values – we can preserve our authenticity even if relying (and even to a 
significant extent) on drugs or other external means of improving our performance. 
Using a nootropic drug, for the existentialist about authenticity, isn’t inherently inau-
thentic; what is more, the existentialist could make sense of how using nootropics to 
boost performance might even promote authenticity if it helped us to achieve a goal 
in line with a value we might have.

Here is not the place to adjudicate which position (or whether perhaps some posi-
tion in between) best captures what it is in virtue of which one qualifies as being true 
to oneself. For present purposes, the goal is simply to use the essentialist and exis-
tentialist views as two opposing ways of assessing the impact enhancements might 
have on authenticity, with the aim of exploring how pharmacological and specifical 
AR-based enhancements might lead to different results.

3  From Pharmacological Bioenhancement to Augmented Reality

Whereas virtual reality (VR) generates for the user a computer-simulated virtual 3D 
environment (e.g., through lenses and a helmet), augmented reality functions instead 
to ‘augment’ perception by superimposing digital objects on a visual field, resulting 
for the user in kind of ‘perceptual hybrid’. AR can be accessed via handheld devices 
(e.g., smartphone) but also through glasses and smart lenses.13

While AR has been popular as a way of transforming gaming (e.g., Pokemon Go) 
and social media (e.g., Snapchat) on handheld phones, AR (apart from entertain-
ment purposes) also offers the capacity to enhance cognition through intelligence 
augmentation.14 A simple example of intelligence augmentation via AR can be illus-
trated via its use in AR-assisted architecture15; one might, for instance, visualise 
what a room would look like with a wall taken out, or with a new kitchen design 

13 (Turner, 2022).
14 For discussion, see Turner (2022).
15 See Hajirasouli and Banihashemi (2022) for an overview.
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built in a certain way in detail and accuracy. The epistemic advantage here takes 
the form of a kind of augmented ‘simulation’; rather than to simply imagine the 
realisation of physical possibilities in the mind (which might be vague in detail or 
difficult to communicate), these possibilities can be virtually realised through super-
imposition on the existing physical space, shared, and refined in collaboration with 
others. Beyond simulation enhancement, AR can also be used to support what we 
might call direct intelligence augmentation – viz., where information is overlayed 
(either semantically or via images or cues) in one’s visual field to strategically guide 
decision making and action. A simple example of direct intelligence augmentation 
would be AR-supported glasses designed to improve navigation.16 More sophisti-
cated imagined versions of direct intelligence augmentation via AR might include 
voice-controlled access to the World Wide Web, with text, images and video that 
would otherwise require browsers or screens to access instead superimposed in one’s 
visual field (via glasses or contact lens).17

In order to focus our discussion in what follows, we’ll use as a reference point 
two specific case pairs (and associated thought experiments) featuring AR-based 
cognitive enhancement in surgery (and involving direct intelligence augmentation) 
and in interior design (involving simulation enhancement). Each case pair involves 
a cognitive task done, respectively, done both without and with AR assistance. The 
guiding question that these case-pairs will challenge us to consider is whether AR-
based cognitive enhancement is (or is not) open to envisioned versions of either the 
cheapened achievement or authenticity objections.18

First Case Pair 

SURGEON-1 (No AR): A cardiothoracic surgeon is performing a heart valve 
operation while examining the surrounding tissue, diligently monitoring the 
patient’s vitals, and referencing their medical details. By synthesising all of this 
information through extensive effort and attention to detail, the surgeon realizes 
the patient needs further monitoring for potential risk of complication X.
SURGEON-2 (AR): A cardiothoracic surgeon who is operating on a heart valve 
realizes the patient needs further monitoring for potential risk of complication 
X. The surgeon makes this assessment while looking only at the heart itself, 
while all the other relevant information (vitals, medical history, etc.) is conveni-
ently digitally overlaid in the visual field, allowing for an easy inference from this 
information to the conclusion that there is a risk of complication X that would 
benefit from further monitoring.

16 See (Lakehal et al., 2020; Montuwy et al., 2018).
17 For discussion of this kind of scenario, see Smart (2013) on the ‘web extended mind’.
18 These two scenarios were chosen as discussion cases for two reasons. First, each represents a particu-
larly promising avenue in AR development, each representing a different industry sector that has invested 
significantly in AR. More importantly though, the cases feature different aspects of cognition that AR 
offers a route to enhance. Whereas the surgeon case reveals how AR can facilitate our capacity to draw 
knowledge-relevant inferences, the designer case shows instead how AR can facilitate creative cognition 
and imagination.



1 3

Human Enhancement and Augmented Reality  Page 7 of 15    17 

Consider, now, two contrasting cases of interior design. The relevant background 
here is that some home designers use AR to envisage what certain furniture will 
look like in one’s home. For example, Ikea has bought a version of this AR technol-
ogy to try to sell more furniture in store.19 Imagine, then, two home designers, each 
of whom is given 50 pieces of furniture and asked by a customer to propose how it 
would be arranged. This gives us our second pair of cases.

Second Case Pair 

DESIGNER-A (No-AR): Given the above background, the designer relies purely 
on imagination, along with pictures of the rooms in the house, to envisage what 
would go where, and draws up a configuration.
DESIGNER-B (AR): Given the above background, the designer uses AR to vir-
tually play around with the arrangements until coming to the same conclusion as 
designer A.

With these two case-pairs in mind, let’s now think critically about (recast ver-
sions of) the cheapened achievements objection and the authenticity objection, tak-
ing these objections in turn in §3.1 and §3.2. In each section, what will be relevant is 
whether the AR-variation of each case either results in a cheaper achievement (com-
pared to the No-AR variation, as in §3.1) or in one that is less authentic (compared 
to the no-AR variation).

3.1  The Cheapened Achievements Objection to AR

First, we’ll focus on SURGEON-1 and SURGEON-2. Applied to this pair of cases 
(featuring No AR and AR, respectively), the proponent of the cheapened achieve-
ment argument will presumably reason as follows: the inference made in SUR-
GEON-2, aided by AR, is (unlike the same inference made in SURGEON 1) not an 
intellectual success primarily explained by the user’s intellectual ability, but rather, 
by the assistance from digital scaffolding, viz., to the AR information overlay that 
organised the information and facilitated the ease of the intellectual task for the user. 
This is at any rate the strategy of reasoning that most resembles the kind of criticism 
we find already in the case of pharmacological bioenhancement, where drugs rather 
than visually overlaid information are claimed to be what is explanatorily central in 
accounting for cognitive success.

There are, I think, two salient lines of response to this reasoning. Firstly, even if 
relevant intellectual task is easier (on account of the AR intelligence augmentation) 
in SURGEON-2, it remains the case that there is still a very significant level of intel-
lectual ability nonetheless explaining the why the surgeon correctly ascertains (in 

19 See e.g., https:// www. ikea. com/ global/ en/ newsr oom/ innov ation/ ikea- launc hes- ikea- place-a- new- app- 
that- allows- people- to- virtu ally- place- furni ture- in- their- home- 170912/ for discussion of an early version 
of this technology.

https://www.ikea.com/global/en/newsroom/innovation/ikea-launches-ikea-place-a-new-app-that-allows-people-to-virtually-place-furniture-in-their-home-170912/
https://www.ikea.com/global/en/newsroom/innovation/ikea-launches-ikea-place-a-new-app-that-allows-people-to-virtually-place-furniture-in-their-home-170912/
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SURGEON-2) that the patient needs further monitoring for potential risk of com-
plication X – so much so that it remains plausible even in SURGEON-2 that intel-
lectual ability primarily explains the success, despite the user’s reliance on AR, and 
even despite the AR making the cognitive task (of working out that the patient needs 
further monitoring for a risk of complication X) much easier than otherwise.

To see this, we might compare two sub-versions of SURGEON-2, one in which 
an expert cardiothoracic surgeon is using the AR, and another in which an amateur 
is using the AR. Plausibly, even with AR, the amateur is not in a position to draw the 
inference that there is a risk of complication X without background expertise, which 
includes expert medical training, perhaps also training in statistical methods, and 
prior experience with complication X. The AR here just makes the inference more 
straightforward to draw predicated upon having relevant expertise. But once this is 
appreciated, analogies like Sandel’s (i.e., the claim that “the credit goes to the phar-
macist”, or to the AR designer) look to miss the mark. An underlying idea here is 
that a given success isn’t going to be primarily creditable to some item of scaffold-
ing a user takes advantage of (technological, pharmacological, or otherwise) which, 
absent the presence of exercise of ability in a given case, would be insufficient for 
getting the relevant result – and this is so even if there is causal dependence of the 
success in that given case on the scaffolding. (Compare: an expert mathematician 
might not have proven a formula on a given occasion had she not had a protein-rich 
breakfast that boosted her energy sufficiently; her developed mathematical proof at 
noon then will be causally dependent upon the breakfast; yet, her mathematical suc-
cess is not primarily explained by the breakfast because, after all, absent the extraor-
dinary mathematical ability that is required to have been in a position to make the 
proof, the breakfast would have been effectively useless. If the above reasoning is on 
the right track, then, we can see how (given the analogy between the mathematician 
and the surgeon in SURGEON-2), it would be a mistake to think it’s false that the 
surgeon’s success is primarily explained by her ability (in the way befitting of valu-
able achievement) even when the AR-presentation of the information facilitates the 
success and features in the causal chain that leads to it.

Even if one is not persuaded by the above line of thinking, though, there is a 
further line of response available to the proponent of AR-based cognitive enhance-
ment in response to the cheapened achievement objection. This second reply main-
tains that the objection overgeneralises when construed as an objection to AR-based 
cognitive enhancement regardless of whether it would overgeneralise in the case of 
pharmacological cognitive enhancement. Consider that, in SURGEON-2, what is 
facilitating the inference (to the conclusion that there is a risk of complication X) is 
the presentation of the information. However, we already know that the presentation 
of information can facilitate cognitive performance even without any use of AR and 
that this is an ubiquitous phenomenon.

For example, consider the Duncker Candle Test,20 often used in order to show 
the dependence of cognitive flexibility on informational presentation. In this exper-
iment, participants found it significantly easier to work out that a box with tacks 

20 See Duncker and Lees (1945).
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could be used as a candle holder if the box as presented to them without the tacks in 
it rather than otherwise. But in such cases we don’t think the value of the relevant 
achievement is denigrated in any interesting way21; we don’t credit the intellectual 
success to something other than the ability even when something (e.g., informational 
presentation) facilitates the exercise of the ability. As the thought goes then, a pro-
ponent of the cheapened achievements objection in the AR case would need to either 
embrace a rather wide scoping scepticism about the conditions under which our 
intellectual successes are explained by our intellectual abilities, or alternatively give 
some explanation for why (implausibly, it seems) when the presentation of informa-
tion facilitates a cognitive task, this fact bears negatively on whether the agent’s suc-
ceeding in that task is an achievement creditable to her abilities when the source of 
that presentation of information is AR, but not when the source of that presentation 
of information is something else. Going this latter route risks an objectionable kind 
of arbitrariness.

So, what about the AR and imagination/simulation case pair (i.e., DESIGNER-B 
with AR, and DESIGNER-A without AR)—does it fare better than our SURGEON 
case pair as a reference point for an achievement-based challenge to the value of 
AR-enhanced cognitive performances?

We can easily imagine the proponent of such an argument maintaining that using 
exclusively brain-bound imagination to generate the result is more valuable than 
relying on AR for assistance.

But this line of thought quickly faces problems. First, notice that both 
DESIGNER-A and DESIGNER-B are cases in which the relevant agent uses brain-
bound imagination. When using AR, the agent in DESIGNER-B uses imagination 
prior to testing out what the furniture looks like—they are imagining what to try 
out in AR and in what way. So, any argument that no imagination is used in the 
second (DESIGNER B) case seems wrong. A second problem is this: if we think 
of the cases in terms of comparative effort, it might initially look as though the 
agent in DESIGNER-B (in which the designer uses AR to arrange the furniture) is 
much easier. However, that might be too hasty an assessment. Consider that with 
AR possibilities (e.g. where there are potentially hundreds of pieces of furniture to 
try out anywhere in a home), one might feel a responsibility to try more options, 
and in turn, exert more effort to manipulate more of the possible option space, think 
through more possibilities concretely, and so on. In contrast, DESIGNER-A—the 
case in which the designer relies on imagination alone—is a case in which the 
designer might be inclined to simply go with the first option they imagine and which 
works. Thinking about this case pair in this way, we can easily see how the designer 
using AR might actually put more thought into the outcome than the designer rely-
ing on imagination alone.

21 Note that the kind of value at issue here is achievement-related value, that is, value in connection with 
whether the surgeon would be praiseworthy for their skill; a separate dimension of value might the kind 
of value that consists in the effectiveness of the therapy for the patient. Our discussion here concerns the 
former kind of value.
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So, where does all of this leave us with respect to the cheapened achievements 
objection to cognitive enhancement via AR? It seems that regardless of whether we 
think (as, e.g., bioconservatives like Kass and Sandel do) that pharmacologically 
enhanced cognitive achievements are less valuable when one relies on smart drugs, 
it’s far from clear that the arguments used to suggest this are going to be very com-
pelling in the case of cognitive enhancement via AR.

3.2  The Authenticity Objection to AR

So what about the authenticity objection recast specifically to AR? Does this have 
more promise than a (recast version of the) cheapened achievements objection?

For starters, it’s not straightforward to get such an authenticity argument against 
AR off the ground at least if the notion of authenticity is unpacked on existentialist 
rather than essentialist lines. After all, recall, for the existentialist about authentic-
ity, choices manifesting authenticity are choices in alignment with values that we 
would endorse on reflection. Accordingly, for the existentialist about the authentic 
self, AR use can in principle be entirely authentic if one would reflectively identify 
as embracing the kind of cognitive assistance AR provides. In a concrete case, then, 
so long as, e.g., a surgeon or designer were to embrace values that either permitted 
or required availing oneself to certain kinds of advantageous technological assis-
tance in surgery and design, respectively, then their acting in alignment with this 
reflectively endorsed value by embracing AR in facilitating cognitive tasks would 
be authentic. (Indeed, on the presumption here that they have respectively reflec-
tively endorsed such values, forbearing the use of such assistance when it is avail-
able would potentially qualify as inauthentic in virtue of being misaligned with their 
reflectively endorsed values).

The more philosophically challenging way to frame an authenticity-based argu-
ment against enhancement via AR would have us unpack authenticity along essen-
tialist lines of a “true self”. As discussed in Section  2.2, the essentialist about 
authenticity holds that the true self is composed of a set of core traits that we can 
discover through self-reflection over time. With this view of authenticity in mind, 
the imagined bioconservative line based on essentialism here might go as follows: 
one who relies on AR to accomplish certain intellectual tasks (e.g., as in the diag-
nostic assessment in SURGEON-2) is acting or thinking inauthentically, by thinking 
in ways that are different from how they would if they relied on their essential char-
acteristics. The objection would tell us that a more authentic way to think through 
problems will be one in which one leaves one’s visual field unembellished by visual 
overlays. In other words, one will be manifesting just one’s ‘core’ or natural capaci-
ties to (for example) link pieces of information together.

Before considering some replies, it is worth clarifying what a proponent of this 
line of objection is not committed to. They are not committed to any kind of ultima 
facie claim about whether it is all things considered better to forego using AR for 
surgical/design purposes on purely authenticity-based grounds. The value of authen-
ticity is rightly understood on the bioconservativist side as a kind of pro tanto con-
sideration that could be overridden by competing values, including, e.g., prudential 
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values. Even so, the pro tanto claim is still a strong one – on the view under consid-
eration here (an essentialist-underwritten authenticity based argument against AR-
based cognitive enahncmenet) we have a standing (pro tanto) reason to refrain from 
using AR to facilitate our cognitive goals, namely, that reaching them through such 
means is incompatible with the value of attaining such goals in an authentic way.

Even on the above qualified way of formulating the argument (which clearly dis-
tinguishes it from an implausible ultima facie reading), the argument faces at least 
two serious objections. Firstly, even if we grant the (contentious) essentialist account 
of the authentic self, it is far from clear we should accept that thinking or reasoning 
aided by AR is, as such, inauthentic. Arguably, a disposition to use tools to achieve 
goals is an aspect of (rather than something that runs contrary to) individuals qua 
human beings.22 This is the line of thought embraced by transhumanists like Clark 
(2003) who embrace the view that using tools and the environment to achieve goals 
is constitutive of being the kind of thing we are – viz., ‘natural born cyborgs’. I want 
to emphasise that while this transhumanist position if correct implies that using AR 
isn’t necessarily inauthentic even on essentialist grounds, a weaker kind of posi-
tion also gets this result. Suppose we remain neutral on whether transhumanists like 
Clark are right that it is ‘of our essence’ to use tools of which AR is an instance. We 
might nonetheless think that using tools to attain our goals is not incompatible or 
otherwise in tension with our essence, regardless of whether it is constitutive of it. 
This more moderate position holds that whatever our essential characteristics are, 
they are at least compatible with being supplemented with tools to achieve our aims. 
This more moderate position (which requires no commitment to transhumanism) 
is, importantly, enough to block the reasoning from an essentialist view about what 
makes us authentic to the conclusion that using AR to achieve our goals is inauthen-
tic. Once this point is granted, however, it becomes unclear why the agent in SUR-
GEON-2’s using AR overlay to assess a patient would be inauthentic any more than 
(say) a person using fire or light in order to read at night, or any other case in which 
we think that one’s reliance on one’s environment is (even if not constitutive of our 
being who we fundamentally are) at least compatible with our being so.

That said, consider now that even if we were to grant an essentialist construal of 
authenticity and grant further that at least some ways of using tools to aid thinking 
tasks can be inauthentic with reference to such a conception of authenticity, it would 
still be far from clear that AR use specifically should be count as among them.

To see how this second reply in defence of cognitive enhancement via AR is 
meant to work, consider an example distinction between two cases. In Case 1, sup-
pose that someone is using a sophisticated, futuristic brain-computer interface (BCI) 
that ‘feeds’ them medical information via thought commands, effectively obviating 
the need for medical skill. Meanwhile, suppose Case 2 is simply SURGEON-2—in 
other words, a case of a cardiothoracic surgeon using AR. There is an important 
contrast here that can help us see why it’s not so plausible to suppose that AR use 
is a problematically inauthentic case of tool use. Specifically, Case 1 (i.e., the BCI 
case) is such that the relevant ‘thinking’ is really outsourced entirely to the relevant 

22 See Gordon (2023) for a more detailed development of this point.
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technology. In Case 2 (i.e., the AR case), on the other hand, the thinking relies criti-
cally on one’s own abilities (e.g., internal capacities for inference) that the essential-
ist will recognise as authentic by her own lights. Thus, we might think then that even 
granting the essentialist’s own way of understanding authenticity, AR use will not 
end up counting as inauthentic, even if some kinds of technological enhancements 
(e.g., use of radical BCIs) seemingly would by such standards.

4  Concluding Remarks

This paper has aimed to make two new strands of progress in existing debates 
about cognitive enhancement. The first has been to expand the scope of two 
prominent bioconservative lines of argument against cognitive enhancement, 
and which have been debated principally in the pharmacological case, and to 
show that these arguments (concerning the value of achievements and authen-
ticity, respectively) have at least prima facie applicability when reimagined as 
arguments targeting the enhancement of cognition through augmented reality. 
The example cases used to guide discussion have featured AR-assisted cog-
nition via direct intelligence augmentation (through superimposed informa-
tion overlay) and AR-assisted imaginative simulation. The conclusion reached 
– and this is the second strand of progress made – is that we have good reason 
to think that neither an achievement-based nor an authenticity-based objec-
tion to AR-based cognitive enhancement ultimately holds water, and this is 
so regardless of what we make of these strands of objections in traditional 
bioethical debates about enhancement via ‘smart drugs’.

Placed in a wider context, these results have two ramifications for future 
work in debates about cognitive enhancement. First, if bioconservative bioethi-
cists wish to extend their criticisms of cognitive enhancement to the case of 
AR-based cognitive enhancement specifically, then reasoning other than stand-
ard achievement and authenticity based rationales would have to be developed. 
Second, for proponents of cognitive enhancement, it is worth registering that 
the fact that AR-assisted cognitive enhancement holds up against these lines of 
bioconservative criticism as it does may be suggestive of AR-assisted enhance-
ment as a particularly promising strategy. That is, AR-assisted enhancement 
may represent a variety of cognitive enhancement that can be most straightfor-
wardly justified to those initially inclined to doubt the viability of enhancement 
more generally on philosophical grounds.23

23 Many thanks to reviewers at Philosophy & Technology for thoughtful comments that improved this 
paper, and to audiences at the Centre for the Study of Perceptual Experience’s ’Epistemology and AR’ 
workshop (May 2022), and the Bled Philosophical Conference (June 2023) for feedback on early ver-
sions of the arguments discussed in this paper.
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