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The conventionality thesis and biblical 
creation
John Hartnett

A concise introduction to the conventionality thesis on the synchronization of clocks separated by distance is presented and 
how it may help biblical creationists explain distant starlight. It incorporates answers to several questions and objections to 
this topic. Although Special Relativity is counterintuitive, it is a very good theory for explaining the current world. A correct 
understanding of the conventionality thesis (which is intrinsic to Special Relativity) enables us to observe the universe 
in real time. The conventionality thesis is consistent with all known physics. From it we can conclude that the age of the 
universe, and the stars within it, are only about 6,000 years old.

This topic is important for biblical creation because it 
permits a very clear explanation for the creationist 

starlight travel time problem. The discussion here follows 
on from my review of Jason Lisle’s recent book The Physics 
of Einstein.1,2

The conventionality thesis

The historical development of the conventionality thesis 
on the synchronization of clocks separated by distance 
(hereafter referred to as the conventionality thesis) is 
outlined and discussed in the book Concepts of Simultaneity 
by Max Jammer (figure 1).3 Jammer starts with the Greek 
philosophers and works through to the modern age—with 
concepts and ideas presented by philosophers and physicists. 
In regard to the concept of simultaneity, the most significant 
developments occurred in the past 110 years, starting with 
Albert Einstein when he published his famous paper on 
Special Relativity in 1905.

Time is intrinsically linked with simultaneity. Simultaneity 
involves how we might synchronize distant clocks with our 
own local clocks. This issue then has an enormous bearing 
on some significant philosophical questions. How do we 
measure the speed of light coming from the distant cosmos? 
How old is the universe? How do we know how old the 
universe is?

We accept as a true property of the universe, and consider 
it to be empirically verified, something that is actually not 
empirical but has the nature of a convention chosen for doing 
science. I explain below. But this incorrectly held notion has 
led to the idea that we can definitively know how old the 
universe is. Since we measure the speed of light as finite (not 
infinite) and the universe is enormously large, it is concluded 
that it must have taken light billions of years to travel to Earth 
from the distant cosmos. From that, both theists and atheists 
have incorrectly concluded that the biblical timeline cannot 

be correct. Atheists even use this as an argument against the 
existence of the Creator.

In classical (Newtonian) physics, up to several hundred 
years before Einstein and before any measurement of the 
speed of light, a distant event was considered simultaneous 
with a local event if the local observer saw them occur at the 
same time, as measured by his local clock. This is because 
the speed of light was assumed to be infinite. There was no 
delay between the light leaving its source and its reception 
at the observer. But that all changed.

The speed of light, designated by the letter c, was 
measured from the late 17th century into the 20th century 
many times, and by different methods and different observers. 
The results agreed at about 300,000 km/s. This means that 
all signals that carry information in the universe are limited 
to travelling at this speed, at most. However, it was not until 
Einstein in 1905 that the full ramifications of the speed of 
light being a limiting speed began to be understood.

Einstein and Special Relativity

Starting with his famous 1905 paper on the theory of 
Special Relativity, Einstein made the significant discovery 
that underlines the importance of the concept of simultaneity.

He considered three principles: (1) the relativity 
principle—where the physics is the same for all inertial4 
observers; (2) the principle of the constancy of the speed of 
light regardless of the uniform speed of the observer 5; and 
(3) the transformation equations, which up until that time 
were the Galilean equations, which were used in classical 
Newtonian mechanics.

But Einstein pointed out that these three are incompatible. 
Experiments confirmed (1) but also confirmed that the 
equations of electrodynamics or optics are not invariant 
in transition from one inertial system to another under the 
transformation equations (3). Thus the relativity principle (1) 
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was in conflict with (3). 
For example, a moving 
source should add its 
speed to the measured 
speed of light. If a 
laser light was seen 
coming from the back 
of a space ship speeding 
away, at speed v, from 
an Earth observer 
the speed of the light 
beam coming from the 
back of the spaceship, 
according to (3), 
should be the speed c - 
v, but for a light beam 
shining out in front of 
the spaceship it should 

be c + v, due to the added speed of the spaceship.
Einstein rejected (3) in favour of (2) and his Special 

Relativity theory was born. This meant a major revision 
of the concepts of time and simultaneity, in regard to the 
equations that govern the time we measure on clocks. It 
also meant different transformation equations were required. 
By using the Lorentz transformations Einstein was able to 
develop a consistent theory. From that theory strange effects 
like time dilation and length contraction were predicted, 
and many experiments since have established them as 
experimental facts.

Einstein said in 1905:
“We have to bear in mind that all our propositions 

involving time are always propositions about si mul
taneous events.” 6

How do we know events are simultaneous? If they occur 
in the same location they can easily be seen to be simultaneous 
by the fact they both occur at the same time, measured by 
the same clock. Only one clock is involved. But if the events 
are not both local, but one is distant, then only by sending 
a light signal from one to the other can one ascertain their 
simultaneity. This means there are two clocks—one distant 
and the other local.

To determine the time on the distant clock when the 
event occurred there one needs to synchronize the distant 
clock (A) with a local clock (B). If the speed of light was 
infinite there would be no problem, because what you see is 
what you get. But if the speed of light one way from clock 
A to clock B is not infinite, what is it? You would need to 
measure this oneway speed of light. If you knew what it 
is you could make an allowance for the difference in times 
showing on the distant clock A compared to the local clock 
B. So to synchronize these clocks, in order that you might 
know if a distant event is simultaneous with a local event, 

you need to know the one-way speed of light. But here is the 
problem. To measure the one-way speed of light you need 
synchronized clocks separated by a distance. That is, you 
need to know the time of flight of the light from A to B and 
with the distance calculate the oneway speed.7 It is totally 
circular reasoning, which Einstein recognized.

Einstein simply chose as his method of clock 
synchronization that which most simplified his equations 
of Special Relativity—the standard clock synchronization 
method,8 which means the speed of light one way in any 
direction is the same (or isotropic) and equal to c. He had 
no empirical reason to choose that, but like most theorists, 
symmetry and simplicity are sufficient reason.

This means the choice of the oneway speed is 
conventional, i.e. based upon an arbitrarily chosen 
convention, and not an empirically measured fact. This is 
the conventionality thesis on the synchronization of clocks 
separated by distance.

The conventionality thesis has been debated vigorously 
in the scientific literature, mostly amongst philosophers 
of physics, who have come up with proposals in an effort 
to refute it. But they have been met each time by others 
who have exposed their errors. Most often it has meant 
that somewhere in their proposal they have implicitly 
assumed the isotropic speed of the light, hence the standard 
synchronization method.

This debate has taken place mostly since the 1950s, yet 
no one has produced a method to either measure the one
way speed of light or to refute the conventionality thesis. 
Of course, just by measuring the oneway speed of light one 
would refute the conventionality thesis.

We may conclude that the conventionality thesis is correct 
and that the assumption that the oneway speed of light is 
isotropic, i.e. is always c in whatever direction, is just that—
the subject of a convention, a choice, and not something 
empirical. That means it is not discoverable by science. The 
universe cannot tell us the oneway speed of light and as a 
result it is impossible to synchronize distant clocks with local 
clocks apart from a choice of a convention.

The ramifications of this are significant. And it turns out 
that no choice of any particular clock synchrony convention, 
hence of the oneway speed of light, can have any bearing 
on any physics. The physics is the same under any chosen 
synchrony convention. Thus there can be no experiment that 
can refute the conventionality thesis.

What has this to do with biblical creation?

Just about everything! I believe it comes down to the 
same issues addressed by biblical creationists in regards to 
epistemology and the origin, not only of Earth and the solar 
system and life on Earth, but also of the whole universe.

Figure 1. In his book, Max Jammer 
outlines the historical development of 
the conventionality thesis.
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How do we know what happened in the past? Can we 
directly see past events while they are occurring? No, we 
cannot! We live in the present. The past is gone forever. 
We cannot see dinosaurs allegedly evolving into birds. We 
cannot see anything living in the past. Dinosaur fossils are 
real enough but they are nonliving stone and we see them in 
the present. In some cases, though, some biological material 
has been discovered, which makes you think they could not 
be 65 million years old.

However, my main point here is that we have no access 
to the past. No scientific experiment can tell us how old the 
rocks or fossils are. No time machines exist! We cannot see 
the solar system and Earth while it is being formed. We can 
only know for certain what happened from the history book 
God has given us.

I used to believe that it was different in the cosmos—that 
we could in principle even look back to Creation Week—but 
the same goes for the stars and galaxies. I had incorrectly 
been assuming an isotropic, oneway speed of light, which 
meant the universe seemed to be 10 billion years old,9 even 
though I believed the Earth/solar system was only about 
6,000 years old. I now see how mistaken I was.

We cannot know the oneway speed of the light from the 
distant cosmos, or from anywhere else. So we cannot know 
by scientific measurement how long light from the distant 
galaxies has taken to reach Earth. It is just not possible by 
scientific measurement.

Now this may surprise you. But since the oneway 
speed of light is conventional, it can be chosen as any value 
between ½c and infinity. The limits of this range are imposed 
by causality. The essential requirement is that any round-trip 
value of the speed of light must average to c. This is the value 
that has always been measured. (So if one way is infinite, the 

return oneway speed must be ½c.) That is, it is only possible 
to measure the speed of light by reflecting it back from a 
mirror (figure 2) or by using another device which responds 
and sends the signal back. This is then a two-way speed 
measurement which is what all measurements have ever been.

Thus we can choose an infinite speed for light coming to 
Earth from the cosmos, i.e. one way. This means all clocks 
in the universe are chosen as showing the same time as Earth 
clocks. So if only about 6,000 years have passed for Earth 
clocks since creation then the same is true for cosmic clocks. 
This is a matter of convention, and not a matter of empirical 
measurement.

The argument can be made that the language of the 
Bible supports the choice of such a convention.2,10 We see 
everything in the universe now, not in the past. This claim is 
not refutable as it is not subject to empirical measurement.

The conventionality thesis has over 100 years of support 
in the scientific literature. It has been hotly debated but it 
has never been refuted. Even at the present time the debate 
continues with proposals to measure the oneway speed of 
light but none have successfully devised a method. In the 
conclusion of his book Max Jammer writes:

“… the question of whether the thesis of the 
conventionality of the concept of distant simultaneity is 
correct has not yet reached a final or generally accepted 
satisfactory solution.”11

Maybe it will never be finally settled.12 Possibly it is one 
of those mysteries of the universe that we are never going to 
get a definitive answer to. In the same way we will never be 
able to measure the oneway speed of light, as unsatisfactory 
as that may seem.

The scientific and philosophical arguments have not been 
in defence of the biblical age of the universe. They have 

been made solely on the basis of the 
physics, epistemology, and ontology. 
However, based on the Scriptures, 
the universe is about 6,000 years old. 
And biblical creationists are free to 
choose a convention that agrees with 
this biblical timescale. In this way, 
the conventionality thesis and the 
anisotropic synchrony convention for 
the oneway speed of light (ASC) 13 
offer a biblical creationist explana
tion for how light from the most 
distant sources in the cosmos has 
reached Earth in the 6,000 years since 
the creation, as determined from a 
straightforward reading of the Genesis 
account.

In this understanding, there is 
no conflict with the true age of the Figure 2. Typical method for the measurement of the round-trip speed of light
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universe because it is simply counted off by the years since 
creation.1,2,14,15 The conventionality thesis thus supports the 
young universe biblical creation interpretation of the history 
in Genesis.

Questions on the conventionality thesis— 
our innate bias

Last year I had the opportunity to share an illustrated talk 
titled “Can we see into the past?”16 with a small group of 
friends who were all solidly biblical creationist in worldview. 
After I gave the presentation some questions were asked and 
one person, who does have some science training, said that 
he just could not get his head around it. I respect that but I 
believe it is a case where a little knowledge can be dangerous. 
In some cases a prior knowledge has led to a closely held 
belief, or an innate bias, which in turn can close off a person’s 
mind to new ideas without any logical reason. Such situations 
are well documented in the history of science, particularly 
in fields that are undergoing revolutionary transitions. For 
example, the case of phlogiston.17

Another man in that small group, who is blind and 
could not see my slides (so he did not have the advantage 
that the sighted people did), said that he had no problem 
understanding it. He said that he’d had no science education 
and did not have any preconceived ideas (for example that 
the one-way speed of light must be finite, isotropic, and equal 
to c, the measured twoway speed).

From such discussions, I’ve come to think that the issue 
relates not so much to the science but to the mindset of the 
hearer when the topic is discussed. There seems to be in many 
of us an innate bias against accepting that the events (in light 
from stars, galaxies etc.) we see in the cosmos are the same 
age as Earth and the solar system. The idea is that all we see 
in the cosmos is occurring now, and not in some past epoch 
of time. However, due to our education, among other factors, 
we are biased into believing that the starlight coming from 
the cosmos travels at a fixed speed of about 300,000 km/s, 
and so, because of the distances involved it must have taken 
billions of years to reach Earth. We believe this even though 
this oneway speed has never been measured.18

When I made my talk available on my own website,15 
various readers commented, with some that were very 
positive and indicated clarity of understanding. Most of 
the comments and questions indicating an opposing stance 
revolved around notions that involve an implicit assumption 
that the speed of light oneway must be the same in all 
directions and equal to c, the measured roundtrip speed. 
There is that innate bias.

I am not blaming or criticizing anyone for holding onto 
old ideas as we are all subject to these biases. But this type of 
thing, really a psychological issue, has actually impeded the 

progress of science at different times. Because some notion 
has been believed to be true the real truth has been ridiculed, 
overlooked, or deemphasized.

“All truth passes through three stages. First, it is 
ridiculed. Second, it is violently opposed. Third, it is 
accepted as being selfevident.”—Arthur Schopenhauer, 
German philosopher (1788–1860) 3

If we take our lead from the biblical account, the natural 
language it uses suggests that the creation of the stars occurred 
in real time (Genesis 1:16–18). Thus what we see in the cosmos 
is happening now. A choice of the oneway speed of light from 
the ASC is consistent with this. Biblical creationists need to 
remain open to this possibility. Hopefully the following may 
help them to overcome any bias they may have against it.

Counterintuitive thinking

Some have said an anisotropic speed of light is an 
impossible situation, counterintuitive they say. But the 
problem is that what happens in the physical world is what 
it is. It does not depend on our personal preferences. There 
are several areas in physics which have this same problem, 
i.e. they have some counterintuitive aspect.

One famous area is Young’s double-slit experiment in 
particle physics. Electrons are shot at a screen with two 
holes, and an interference pattern is recorded on a screen 
behind the holes (similar to the bottom image in figure 3 
where molecules were used). If one does not ‘look’ at which 
hole any individual electron passes through, by means of a 
detector near a hole, then one gets an interference pattern 
that suggests each electron passed through both holes. But 
if one ‘looks’ at which hole they pass through one gets an 
interference pattern that suggests each electron went though 
only one hole. The suggested explanations are various in 
quantum mechanics but there is no definitive resolution. But 
this is very counterintuitive. Why should looking for the hole 
that the electron passed through change the pattern? And how 
can one electron pass through two holes at the same time?

The problem is not resolved by saying some electrons go 
through one hole and some through the other, resulting in 
a situation where interference of the wave functions19 one 
with another occurs. The reason this is not the solution is 
that the experiment has been performed with emission of 
single electrons. After one electron has hit the screen another 
is emitted from the source and you still get the inference 
pattern as if the only electron passed through both holes 
simultaneously. To suggest that it was separate electrons 
interfering with each other you would have to say that each 
electron travels back in time to interfere with the previous 
one.

This problem is highlighted by the standard philosophy 
of quantum mechanics, which can be best illustrated by the 
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analogy that my physics professor gave in my introductory 
class on quantum physics. He said: “If a tree falls down in 
the forest does it make a noise if there is no one there to hear 
it?” The correct answer is that you cannot ask the question. 
Talk about counterintuitive.

Special Relativity (SR) is not intuitive either. It’s quite the 
opposite. Depending on which synchrony convention (hence 
which value for the oneway speed of light) you choose you 
will determine a different age (based in the light travel time), 
not only of the universe, but also for any object in it. Based 
on ESC, the standard synchrony convention with oneway 
speed of light equal to c, i.e. isotropic, and Earth’s motion 
around the sun, one would determine the age of a celestial 
object, like a galaxy, for example, to be greatly different 
when determined at two different times of Earth’s orbit, 
6 months apart. This is because Earth would be moving 
towards the object for one measurement and away from it 
for the second, as Earth traverses the sun in its annual orbit. 
Opposite directions change the sign of the Doppler term 
used to calculate time dilation. This means the calculation 
of the age of the object will be quite significantly different. 
But under the ASC there is no difference in age as it does 
not depend on motion of the observer on Earth but only on 
the distance to the object.

So in this case it is not the ASC that is counterintuitive. 
The ESC (Einstein Synchrony Convention), the standard 
synchrony convention, is counterintuitive.

An arbitrary choice

Is the choice of oneway speed 
of light ‘ad hoc’ or arbitrary? Every 
observer may choose the oneway 
speed of light to be some value between 
½c and infinity, but with the proviso 
that the roundtrip speed average to 
the canonical speed, c. That is essential 
because that is the only measurement 
we can make. I know this sounds rather 
arbitrary but the choice is restricted 
within some definite range. And this 
applies to all possible synchrony 
convention choices. So the standard 
convention (ESC) is just as arbitrary 
as the ASC in that regard. You cannot 
say one is an arbitrary choice and the 
other is not.

But if you are looking for an 
absolute fundamental property of 
this created universe that you could 
say means that the oneway speed is 
such and such or even is equal to the 

canonical speed c, then that just cannot happen. It seems that 
this is due to the very nature of the physical creation. This is 
more than a convenient phenomenology. It has its substance 
in the very creation itself. It seems that this is another case 
where you cannot ask the question.

Some have argued, and I have read this on atheist 
discussion sites, that creationists are just using the oneway 
speed of light argument as a sort of ‘loophole’ that solves 
their starlight travel time problem. I would argue that this is 
not an applicable accusation, because it applies to any choice 
of the oneway speed, including the standard convention. 
We simply cannot know what it is. It is not really something 
we can know. So to say light from the stars actually took 10 
billion years to reach Earth is not based on science but is an 
assumption. All a biblical creationist is doing is saying that he 
reads in the Bible that the universe is only about 6,000 years 
old and that accords with the light arriving from the cosmos 
instantly or nearinstantly under a nonstandard synchrony 
convention. So what SR has shown us is that we can simply 
believe what the ancients have always thought when they 
read the Bible and applied it to the stars, though they had 
no knowledge of their distances. Now that we know these 
it changes nothing.

The reason I do not like the use of the term ‘ad hoc’ 
applied to the ASC is because it implies the choice is totally 
free. But it is not. As explained above, any choice of the one
way speed has rules connected with it. One of those is due 
to causality, which requires that the one-way speed of light 

Figure 3. Patterns formed by large molecules in a Young’s double slit experiment. The top image 
results from a single slit. The bottom image is produced when a double slit apparatus is used. From 
the bottom image, it is impossible to know which slit the molecule is passing through. But if we treat 
each slit individually, two single-slit patterns, one from each slit, are produced. 
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can only take a value between ½c and infinity, i.e. never less 
than ½c. However, whenever we measure or calculate some 
value for a physical measurable, like energy or momentum 
of a photon, we will always use the twoway value, c. This 
is a universal constant and nothing in this changes that. 
All physics remains unchanged. The only difference is to 
understand that the universe tells us nothing about the one
way speed of light and it is perfectly acceptable to choose 
its value within the specified range.

We cannot have absolute knowledge of a photon’s one
way speed. Why does a photon always travel at the speed 
c regardless of the motion of the observer? This is what 
Einstein postulated (or stipulated) in his principle (2) (see 
above) upon which he founded Special Relativity theory. 
Einstein postulated that the speed of light, oneway in this 
case, was independent of the motion of the observer (v). It 
was not c + v or c – v in any thought experiment. This was 
counterintuitive at that time and it took 30 or 40 years for 
scientists to come to accept it.

But of course we cannot measure the oneway speed 
and it is only by first assuming that the speed is isotropic 
that any measurement of the speed of light could be related 
to this. Regardless of his own speed, an observer always 
measures the same speed for any photons, but it is always 
the twoway speed of light, the constant value that we call 
the canonical speed c.

Not only that, it is not possible to make any statement 
one way or another (pun intended) about any choice of the 
oneway speed, otherwise all we are doing is begging the 
question. I know this is frustrating but this is the nature of 
the creation we are to work with.

We cannot measure the oneway speed of the photons 
coming from the stars or even in the lab for that matter. 
We can only stipulate their speed by choice of a particular 
convention. Einstein used the same word ‘stipulate’ (in 
German of course) when describing this situation.

However, John Winnie in 1970 was able to develop the 
equivalent equations of SR without specifying a choice.20 
By parametrizing all choices of the oneway speed with the 
Reichenbach parameter ε Winnie was able to formulate the 
SR equations in the most general case. Those could be used 
in the most general way to show that all allowed choices of 
the Reichenbach parameter ε (0 < ε < 1) produced the exact 
same physical results—results that can be measured in an 
experiment. Einstein had chosen an isotropic speed where 
ε = ½, but all other choices where ε ≠ ½ produce the same 
physically measureable outcomes.

Experiments change our thinking

What causes a change in our way of interpreting the 
evidence? It is usually new evidence by way of some mea
sure ments, or failure of some measurement as was the case 

of the MichelsonMorley effort to detect the aether. The 
latter was then consistent with Einstein’s constant speed of 
light postulate mentioned above. If an aether was detectable 
it would mean the motion of the observer (on Earth) has an 
effect on the measured speed of light. That nondetection 
changed the way of thinking, via Einstein, as counterintuitive 
as it was and still is.

Had we not had the experimental evidence like in Young’s 
doubleslit experiment no one would have believed the 
predictive power that quantum mechanics can offer, as 
counterintuitive as it may seem to be. The experiments 
are robust, and the quantum theory correctly predicts 
outcomes of those experiments, but it is the interpretation 
of the experimental evidence that is still debated. How do 
you explain the collapse of the wave function of a pair of 
entangled states,21 which appears to be instantaneous action 
at a distance? This has been experimentally demonstrated, 
but there is no consensus on the underlying interpretation.

The same is the case here. We have definitive experimental 
evidence, i.e. the roundtrip measurement of the speed of 
light, but no method of measuring the oneway speed of light. 
All such experiments have failed. However, the interpretation 
involving the conventionality thesis is still argued over. Some 
claim it is conventional and some claim it is empirical. It 
can’t be both.

Conclusion

I do agree that ASC seems to be counterintuitive. It 
even seems bizarre. But Special Relativity is bizarre, with 
observerdependent time dilation of clocks and length 
contraction of rods. Even the light postulate 22 itself is bizarre.

Perhaps we think this way because we are conditioned to 
believe in symmetry and homogeneity. We think this is how 
the universe ought to be. But we have no basis to believe 
that. We have no basis to assume the oneway speed of light 
is isotropic, and that it has some intrinsic value.

If there is one thing that empirical science has taught us, 
it is that unless an experiment has disproven our theory we 
can continue to apply it, and test it. If we could measure the 
oneway speed of light, or calibrate clocks separated by a 
distance, we would have an experiment forcing a conclusion 
on us. But we don’t.

Philosophy is intrinsically tied to any measurement we 
make. It involves the starting axioms we postulate. We cannot 
make a measurement of time or length without first assuming 
axioms. In this case, one assumption (axiom) involves the 
oneway speed of light. If you assume it is isotropic—the 
standard Einstein convention—then you have what most 
people assume (incorrectly) to be some sort of absolute 
truth in the universe. It is often difficult for them to believe 
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otherwise. It is a bias, and not based on any measurement. 
It is merely assumed to be true.

In over 110 years, since Einstein’s 1905 paper, no one 
has successfully devised a thought experiment or an actual 
empirical measurement that could measure the oneway 
speed of light without assumption(s) on the synchrony of 
clocks separated by a distance. Many have been suggested, 
but others have subsequently showed the flaw in the design. 
Usually the flaw involves the implicit assumption (the petitio 
principia 23) that the speed of light is isotropic. However, if 
one such experiment were to be successfully demonstrated, 
it would disprove the conventionality thesis. So far this has 
not happened.
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