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Abstract

There has been little consideration in the science education literature of schools or cur-
ricula that advocate creationism. Accelerated Christian Education (ACE) is among the
world’s largest providers of creationist science materials with a curriculum divided into
a system of workbooks which students complete at their own speed. This article examines
the ways in which ACE presents particular areas of science that it considers to be conten-
tious, namely evolution and climate change. The ACE curriculum has recently been rewrit-
ten, and we show that, like previous editions, the current curriculum relies on rote memo-
risation to the exclusion of other styles of learning, and that information presented is often
misleading or distorted. Religious explanations of natural phenomena are sometimes given
in place of scientific ones, and creationist assumptions are inserted into lessons not directly
related to evolution or the Big Bang. Those who reject creationism are depicted as making
an immoral choice. ACE’s recent curricula also add material denying the role of humans
in climate change. It is argued that both the teaching methods and content of the ACE cur-
riculum place students at an educational disadvantage.
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Creationism exists in a number of different versions, but in some countries, a high propor-
tion of adults reject the theory of evolution (Miller, Scott and Okamoto 2006). Instead, they
believe that the Earth came into existence as described by a literal (fundamentalist) reading
of the early parts of the Bible, the Qu’ran or other scriptures and that the most that evolu-
tion has done is to change species into closely related species. Quantitative international
comparisons are difficult due to variations in the precise questions asked and the fact that
few studies have been undertaken in countries with very high levels of religious obser-
vance. In the US, about 35% of the public rejects the theory of evolution (Miller, Scott,
Ackerman, Laspra, Branch, Polino and Huffaker 2022).
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Although responses to creationism featured sporadically in the science education lit-
erature in the twentieth century, in the US, much of it was seen through the lens of the (in)
famous 1925 Scopes Trial (Laats 2021). It is only more recently that a significant amount
of attention has been paid to creationism by science educators as opposed to historians.
Creationism is widespread, and there are indications that there are more countries in which
schools are becoming battlegrounds for the issue. For example while the USA has had sev-
eral decades of legal battles about the place of creationism (Moore 2007), school-based
conflicts over the issue have become more frequent in a number of other countries too
(Blancke, Hjermitslev and Kjaergaard 2014).

Perhaps unsurprisingly, the emphasis in the science education literature when con-
sidering creationism has been on how schools, colleges and other sites of learning (e.g.
museums) might help students from creationist backgrounds learn about and/or accept the
theory of evolution (e.g. Reiss 2011). In addition, there is a literature about schools that
intentionally teach creationism. Back in 1980, Nordin and Turner (1980) pointed out that
the fastest growing section of the US school education was that of private Protestant funda-
mentalist schools, and a suite of studies, many of them book length, followed. One of the
best known is the 1986 book God’s choice: The total world of a fundamentalist Christian
school, in which Peshkin, a professor of education, drew on 18 months’ experience within
such a school. Peshkin’s focus was on the relationship between religious doctrine and edu-
cational practice. Other studies include Susan Rose’s (1988) Keeping them out of the hands
of Satan: Evangelical schooling in America and Peter Lewis’ 1991 PhD dissertation on
alternative schools and Christian fundamentalist schools. Recently, Guhin (2016; 2021)
has written about how both Muslim and evangelical Protestant schools define, through
boundary work, what is essential to religious identity and what (in an Aristotelian sense) is
accidental.

It is in the interests of science teachers, science education researchers, science com-
municators and education policymakers to keep abreast of developments in creationist
education. Awareness of the content of creationist science curricula can help lecturers and
admissions tutors at colleges and universities, who need to be aware of misconceptions
and gaps in knowledge that creationist students may have (Blancke, Boudry, Braeckman,
De Smedt and De Cruz 2011), as well as the reasons they may be resistant to evolutionary
theory (Harms and Reiss 2019). School students who have been taught using creationist
curricula sometimes transfer into mainstream schools, and teachers may need to give them
additional support (cf. Carins 2002; Baumgardt 2006). Those who campaign for evolution
education in schools should also remember that today’s creationist students are tomorrow’s
textbook campaigners.

Accordingly, this article examines the ways in which Accelerated Christian Education
(ACE), possibly the largest global provider of creationist education, presents particular,
contentious areas of science. Our specific research question is: ‘How does Accelerated
Christian Education present creationism, evolution and climate change in its educational
materials?’

Literature review
There is a large literature on the difficulties that school students and people in general

have in understanding and accepting the theory of evolution. These difficulties can
be divided into three categories: one to do with the conceptual demands of evolution
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(Stern, Kampourakis, Huneault, Silveira and Miiller 2018), one to do with a perceived
clash between religion and evolution (Long 2011) and (a much smaller literature) one to
do with the existential concerns that evolution can raise—issues to do with such matters
as death, extinction and whether life is meaningless (Newall 2021).

One of the arguments raised by creationists against the teaching of evolution in
school science lessons is that it is not even a scientific theory, partly on the grounds
that, having (supposedly) taken place in the past, much of evolution is not amenable to
scientific testing—at the same time holding that when evolutionary predictions can be
tested, they are found to be wanting (discussed by Reiss 2018). Unsurprisingly, both sci-
entists and science educators have robustly defended evolution against these charges—
see almost any article in the journal Evolution: Education and Outreach as well as texts
on the nature (Abd-El-Khalick and Lederman 2000; Lombrozo, Thanukos and Weisberg
2008) or features (Matthews 2012) of science.

Accelerated Christian Education (ACE) is possibly the largest global supplier of crea-
tionist education, principally in English though materials exist in Afrikaans and Span-
ish. It was funded by Donald and Esther Howard in 1970 and produces materials for use
across K-12 (in the USA and elsewhere) in mathematics, English, literature and creative
writing, word building/etymology, science, social studies and Old and New Testament.
The three largest publishers of creationist science curricula for use in Christian schools
and home schools are ACE, BJU Press and Abeka. All are theologically similar, sharing
roots at Bob Jones University (Laats 2010). While BJU Press and Abeka appear to be
more widely used in the USA (Klein 2021), they do not claim, as ACE recently has, to be
used in schools in more than 140 countries (ACE 2020a). Because of their resistance to
official registration, confirming numbers is difficult, but at least one-third (2400 in total)
of schools in the USA participating in ‘school choice’ voucher programmes use one of
these curricula (Klein 2017). Answers in Genesis is a more famous creationist organisa-
tion, but it does not produce a comprehensive science curriculum. Children’s exposure
to Answers in Genesis is likely to be extracurricular, whereas ACE is probably the prin-
cipal or sole source of formal science education for many students in Christian schools,
particularly in the USA. Creationism has long been central to ACE’s mission. As long as
30 years ago, its vice president presented a paper at the First International Conference
on Creationism, titled ‘Perpetuation of Creationism Through Theistic Education’. That
paper equated teaching evolution with atheism. Together, it argued, evolution and athe-
ism ‘perpetuate society governed by criminal elements and will sound the death knell of
society governed by law’ (Johnson 1986, p. 165).

ACE has been criticised by Christians (Hill 1990; R. Hunter 1985; Moser and Muel-
ler 1980), by government education departments (Alberta Department of Education
1985; Beeke 1992; R. Hunter 1985), by independent academics (Berliner 1997; Flem-
ing and Hunt 1987; Speck and Prideaux 1993) and by news media (Katz 2014; Loxton
2012; Shaw 2009). One review of the ACE curriculum has judged it unacceptable on
grounds of intolerance:

The unacceptable ratings were given because of the repeated condemnation of
those who reject the author’s interpretations of the Bible as these pertain to sci-
ence. Those who challenge the explanations given in PACEs [explained below]
... to historical events and scientific phenomena are described as being ‘godless’,
‘anti-biblical’, ‘foolish’ and ‘a fake teacher’.

Paterson (2003) takes a similar view. Independent academic reviews have argued that
ACE’s individualised, workbook-based method is unsuitable for science teaching:
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There is no room within this method of learning for the negotiation of topics, for
whole class problem-solving, for the generation of ideas, for the formulating and test-
ing of hypotheses, discussion of results and social application ...
The development of science skills, the powers of critical thought, and basic scientific
literacy and numeracy are important emphases in current science curricula. However
the reading comprehension mode of ACE science denies the process approach to sci-
ence curriculum and the allied problem-solving approach to the teaching of science
skills. The discipline of science cannot be learnt in carrels. There are science skills
which can be developed only in the interactive teaching mode. Although some ACE
schools may add practicals to PACE work, these are inadequate as a method of teach-
ing the skills of science as they are not integrated fully into the process of teach-
ing and learning science. The PACEs themselves do not foster the skills of science
(Alberta Department of Education 1985, p. 24).

(Speck and Prideaux 1993, pp. 290-291)

Methods

ACE is currently in the process of releasing a new, fourth edition of its curriculum. This is
a relatively rare event. The third edition of its science curriculum was released gradually,
with the first grade introduced in 1977 but the eleventh grade not completed until 1995 (the
twelfth grade, oddly, arrived in 1987). While there were some revisions to the third edition
during its lifespan, changes to the text were minimal (Scaramanga 2017, p. 52). The fourth
edition of first grade science was released in 2009. Subsequent grades have followed gradu-
ally, with the eighth grade completed in 2016 and ninth grade released in 2020. This makes
now a good time to consider how a major form of creationist education looks for the next
generation of students.

The ACE curriculum consists of a series of self-instructional workbooks, called PACEs
(Packets of Accelerated Christian Education). Twelve PACEs per academic subject make
up one grade’s worth of study. Students entering the curriculum complete a diagnostic test
to determine, where in this series, they should start. They then progress through the PACEs
at their own speed until graduation. PACEs are self-contained and include everything the
student needs to know in order to pass the tests. In higher science grades, students watch
DVDs of laboratory experiments, which is said to make up for the lack of practical activi-
ties. Students complete their PACE work in ‘offices’ (learning carrels), which are desks
facing the wall, separated from their neighbours by vertical dividers. If students need help
from staff, they raise a flag. Otherwise, PACE work is completed alone and in silence (ACE
2010a, 2012).

There is a long tradition in educational research of analysing science and other sub-
ject curricula and teaching materials from a range of perspectives and in a variety of
ways (e.g. Beyer, Delgado, Davis, and Krajcik 2009; Hickman and Porfilio 2012; Laats
2016). The analytical approach we employed uses a version of qualitative content analy-
sis (Drisko and Maschis 2015). The PACEs were read word for word by the first author
(a former ACE student whose doctorate researched student experiences at ACE schools),
with examples that were judged to be open to more than one reading discussed with
the second author (a science educator and author of school science textbooks and other
materials with a doctorate in evolutionary biology, and who supervised the first author’s
doctorate) until agreement was reached. We paid particular attention to wordings and
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visual representations that alluded, expressly or otherwise, to creationism, evolution and
(for reasons we explain below) climate change. As is typical for a number of versions
of qualitative content analysis (Hsieh and Shannon 2005), no formal coding was under-
taken. As will be evident below, we are more interested in building an argument as to
how science educators are likely to react on reading the PACEs than in drawing any con-
clusions from conventional coding. Nor, although the material was read critically, was
there a need for the formal use of critical discourse analysis (e.g. Fairclough 2003); the
attention to documentation typical of historical enquiry (e.g. McCulloch 2004) sufficed
because we were mainly interested in how the materials were likely to be read by those
for whom they had been written.

This article, therefore, principally considers what ACE currently (in its fourth edition)
teaches about creationism, evolution and climate change. We also discuss how much the
fourth has changed from the third edition, by comparing one quarter of the second, fourth
and eighth and ninth grade science PACEs from the third and fourth editions (Table 1). The
sample chosen for comparison of the second and fourth grades was opportunistic, based
on which obsolete PACEs could be obtained. We had access to all of the eighth and ninth
grade third edition PACEs, so we selected for comparison those with the strongest empha-
sis on creationism. These grades were chosen because at the time of analysis, all existed in
a fourth edition, and they are intended for a range of ages. We sampled a quarter of the sci-
ence PACEs because the volume of material is substantial (there are 12 PACEs per grade
level, and each PACE typically runs to about 50 pages).

Results
Our analysis reveals both the way in evolution and climate change are presented (or not)

in ACE materials and the extent to which such presentations have changed from the third
to the fourth edition of the PACEs. Initially, we present our findings by grade level as this

Table 1 PACE:s analysed and reasons for inclusion

Grade Relevant stated learning outcomes
(from ACE 2019, pp. 18-20)

Second The student...
Expands his knowledge of the days of Creation, the first man and woman
Learns how God made every person unique through the introduction of
fingerprints, etc.

Fourth The student...
Learns about the water cycle [Noah’s Flood provided as an explanation]
Not listed as an objective, but included: Scientific method

Eighth (Earth Science) The student...
Explores the wonders, resources, and cycles of God’s Creation
Searches proofs of Creation and the Flood

Ninth (Biology) The student...
Views the wonders of the Creator as he studies the structure and function of
man’s skin, skeleton, and muscles
Observes scientific proof for Creation of fish, amphibians, reptiles, and
invertebrates
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reflects the order in which students complete their PACEs, but subsequently, we make more
general points that cut across particular grades.

Second grade

A recurrent activity in the second grade PACEs is memorising what God made on each
of the 6 days of creation. Online previews of the PACEs reveal that this activity is also a
feature of the first and third grades (ChristianBook.com 2021a, 2021b). In this respect, they
are unchanged from the third edition (Johnson 1986, p. 164). There are regular mentions
of God in what might otherwise be taken to be scientific content. The reader is encouraged
to thank God for his creation—‘Thank you God for these heavenly bodies above’ (ACE
2010b, p. 23); scientific discussions are prefaced with a reminder that God made the object
in question—‘Since God made the sun, people are able to live on the Earth’ (ACE 2010b,
p- 13)—or God is presented as an explanation for how biological processes work:

Fish are able to hear because sounds travel to them through water. God gave fish a
way to hear sounds in the water. Fish can hear the sound of my footsteps and quickly
swim away. God helps fish hear and feel sounds in the water.

(ACE 2010c, p. 15)

Student activities consist either of matching images with words, or fill-in-the-blank
items, often with multiple choice options:

God gives the fish what it (seeds, needs, heeds)
Who gives the fish what it needs? (Mother, God, Father)
(ACE 2010c, p. 22)

It is a fundamental ACE belief that students should be shielded from non-Christian
ideas and beliefs (ACE 2021). Accordingly, there is no indication at this level that creation-
ism is at all disputed. Based on the available information, students could only conclude that
the Genesis creation accounts are literally true, scientific and universally accepted.

Fourth grade

At this level, the scientific information is presented in the form of stories. In the following
extract, students read about a trip to a science museum, where a tour guide tells them:

Knowing what God says about Creation and the Flood helps me understand more
about geology ... The Bible and true science are not different in what they say about
the earth ... we can learn about geology from the Bible.

(ACE 2010g, p. 17)

The students’ teacher says:

At the museum this afternoon, we will learn about some special men who used the
knowledge God gave them to discover more about our wonderful world ... As they
worked hard and carefully observed the world around them, God gave them the
answers to their questions.

(ACE 2010g, p. 6)

It appears that faith in God is closely linked with, if not essential for, the ability to con-
duct science. The Christian beliefs of Matthew Maury (1806-1873, US oceanographer and
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meteorologist), Isaac Newton and Robert Boyle are strongly emphasised. Newton ‘stud-
ied the Word of God, and God helped him become a great scientist’ (Ibid, p. 31), while
Boyle was able to formulate his eponymous law ‘[w]ith his knowledge of God’s Word and
through testing of his ideas’ (Ibid, p. 32). One might reasonably conclude from the text
that successful scientific endeavour is dependent on conservative Christian faith. Indeed,
ACE has more explicitly stated this view elsewhere (ACE 2011, pp. 8, 24; Johnson 1986,
p. 163).

Once again, material not directly related to creationism is given a creationist slant, such
as the study of the human heart: ‘God put a special muscle inside your body to pump in
fresh air with oxygen in it’ (ACE 2010d, p. 10). The lungs are discussed similarly.

It remains the case in the fourth grade that students are not exposed to any ideas con-
trary to ACE’s literal interpretation of the Bible. Here, however, the text lays the ground-
work for the rejection of evolution:

An idea is not a scientific fact if it cannot be observed and proven to be correct by
experiments ... If a man says that something is true, but no one has seen it happen,
then it is only an idea. It is not a scientific fact. The only things that do not have to be
proven by experiments are the things God tells us in His Word, the Holy Bible.
(ACE 2010g, p. 18)

By defining science narrowly as that which can be seen directly through observation
and confirmed though experimentation, the text prepares students to see evolution, cosmol-
ogy and climate change as unscientific. Science is also depicted as definitively ‘proving’
or ‘disproving’ hypotheses, so that it manifests objective truth. The text seems to rule out
more nuanced understandings of science as offering a provisional best explanation. Instead,
its definitions are designed to insulate students against ideas ACE finds unacceptable. It
continues:

We cannot always believe the ideas people have because their reasoning may be
wrong ...
If a person says something that does not agree with what God has said in the Holy
Bible, then we know the person is wrong. Though others may agree with the person,
that does not make his idea true.
Scientists can and do make mistakes. Some science books have mistakes because
people have written them, and people make mistakes. However, there are no mistakes
in God’s Book, the Holy Bible.

(ACE 2010g, p. 19)

Creationist notions continue to crop up in what some might consider to be unlikely
places. The study of scientific measurement begins with Noah’s Ark, of which we learn:
‘We do not know exactly how many animals were on the Ark ... but we do know God told
Noah exactly how big the Ark needed to be. With three decks, or floors, it was big enough
for all the animals and Noah’s family’ (ACE 2010f, p. 7).

Past reviews of the ACE curriculum have criticised it not just for its content but also
for the low-level cognitive tasks, use of rote memorisation and the sometimes meaning-
less multiple choice options provided (Berliner 1997; Speck and Prideaux 1993). Little has
improved in this regard:

Sister means (a) a daughter of one’s parents (b) a pretty pony
(ACE 2010e, p. 5)
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Deck means (a) an angry elephant (b) a floor of a boat
(ACE, 2010f, p. 4)

Eighth grade

The eighth grade is the level at which ACE promotes creationism most strongly (John-
son 1986). The PACEs examined here were chosen because of their creationist content in
the third edition. Science 1086 (ACE 1986a) discussed Noah’s Ark; 1089 (ACE 1986b)
was one of several PACEs to advance the idea that prior to Noah’s Flood the Earth was
surrounded by a vapour canopy (the claimed source of the floodwaters); and 1096 (ACE
1986¢) was devoted entirely to creationist arguments.

The third edition of Science 1086, like many third edition PACEs, contained factual
errors not obviously connected to creationism (D. Hunter 2014a, 2014b, 2014c). Those
cited by Hunter are corrected in the fourth edition. The focus on Noah’s Flood has also
been reduced; it is now mentioned 15 times on 8 pages, compared with 26 mentions on 11
pages in the third edition. It is in this PACE, however, that students read their first explicit
acknowledgement that not everyone is a creationist: ‘Some scientists reject the Bible and
the truth of a young created Earth’ (ACE 2016a, p. 24). The following paragraphs make it
sound as if geological evidence unequivocally rules out an old Earth, pointing to the Lewis
Overthrust in Glacier National Park as evidence (though it is not referred to by name in the
text). This claim appeared in the first modern ‘creation science’ text, The Genesis Flood
(Whitcomb and Morris 1961). Other young Earth arguments advanced here are little newer.

The inclusion of the vapour canopy claim in ACE’s third edition was particularly inter-
esting. The canopy was postulated as an attempt to explain scientifically the waters ‘above
the firmament’ in Genesis 1:7, and as a source of the Noahic floodwaters. In the year, the
eighth grade PACEs were released, a paper at the First International Conference on Crea-
tionism admitted that the canopy appeared hard to defend because it would lead to an intol-
erable temperature on Earth’s surface (Vardiman 1986). We know ACE’s Vice President
was in attendance, since he also presented a paper (Johnson 1986). Although creationists
did not all abandon the canopy immediately, many creationist organisations conceded the
argument was untenable (Hodge 2009). Nevertheless, PACEs retained the canopy until
2016. It is absent from the fourth edition.

Some of the space that was devoted to the vapour canopy is now used instead to deny
human-caused climate change. The section begins by acknowledging that Earth’s climate
has changed: “Vastly different weather patterns and climates developed after the Flood
... Today, scientists report that Earth’s climates are still changing’ (ACE 2016b, p. 53). It
continues:

Scientific data also shows a rise in carbon dioxide levels in Earth’s atmosphere, but
attempts to show a connection between rising global temperatures and rising carbon
dioxide levels have failed.
The responses to climate change reports vary greatly. Even though no connection has
been made, some still fear that as carbon dioxide levels increase, temperatures will
also increase, causing polar ice caps and glaciers to melt ... However, as believers ...
we need not worry that God will lose control of His Creation. God gave us this won-
derful promise, While the earth remaineth, seedtime and harvest, and cold and heat,
and summer and winter and day and night shall not cease.’

(ACE 2016b, p. 53)
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The text goes on to say that God is preparing a new Heaven and a new Earth, with a cli-
mate far better than any currently known.

In Science 1096 (ACE 2016c¢), the final PACE of the eighth grade, ACE students are
introduced to evolution for the first time. On its first appearance, evolution is defined as
‘the false theory that assumes that all forms of life developed from lower forms of life’
(ACE 2016c, p. 3). This PACE makes 52 separate factual claims which are said either to
cast doubt on evolution or support creationism; 39 of these are repeated from the third edi-
tion. Of the other 13, none will be new to those familiar with creationist arguments. Some
of them previously appeared in other PACEs, such as the claim that the Mount St. Helens
eruption demonstrates that vast geological changes can happen quickly. Others are minor
variations on a theme. The third edition claimed that the odds of a human cell evolving
are equal to those of ‘one hundred trillion, trillion, trillion, TRILLION blind men’ solving
Rubik’s cubes simultaneously (ACE 1986c¢, p. 3). The fourth edition instead uses the well-
worn claim that the odds are like those of a tornado in a junkyard creating a Boeing 747
(ACE 2016c, p. 4).

Only two arguments in the new edition are materially different from those found in pre-
vious PACEs. One is the claim that polonium halos found in granite are evidence of a
young Earth, a view critiqued by Wakefield (1988) and Baillieul (2005) among others. The
other is the claim that traces of blood vessels and soft tissues found in some dinosaur fos-
sils prove that they must have died comparatively recently (ACE 2016¢, p. 31). The PACE
does not refer to the scientists’ explanations for these findings (Schweitzer, Zheng, Cleland,
Goodwin, Boatman, Theil, Marcus and Fakra 2014), nor to the fact that Schweitzer is a
Christian who has rebuffed creationist attempts to appropriate her work (Ruppel 2014).
The text goes on to argue:

DNA has been found in fossils that some secular scientists claim are millions of
years old ... Scientists were surprised to find DNA in these ‘old’ fossils and were
even more surprised to discover that the DNA was similar to modern DNA. If DNA
has been constantly evolving over millions of years, its chemical makeup should be
much different from modern DNA, but it is not.

(ACE 2016c, pp. 31-32)

The lack of detail about what fossils were found, when, or by whom makes this claim
difficult to check. The most plausible candidate is DNA from fossil magnolia leaves (e.g.
Kim, Soltis, Soltis and Suh 2004). This has been touted by Creation Ministries Interna-
tional (Wieland, n.d.), a possible source for ACE’s authors. It remains controversial
whether DNA extracted from such samples is authentic or a contaminant (Hebsgaard, Phil-
lips and Willerslev 2005). In any case, the researchers in fact described the lack of DNA
sequence divergence between Magnolia latehensis and extant species as ‘not surprising’
(Kim, Soltis, Soltis and Suh 2004, p. 617).

The PACE text seems undecided on the degree to which belief in creationism requires
faith. At first, it says ‘since science cannot prove the evolutionary model or the Biblical
Creation model, each model must be accepted by faith’ (ACE 2016c, p. 5). Later, however,
we find ‘little faith is required to believe in a great worldwide Flood ... The evidence pre-
sented in these exhibits should convince anyone of the truth of God’s Word’ (p. 44). By the
end, the text claims we have ‘unquestionable proofs, and a host of indisputable evidence all
around us!” (p. 52).

A number of arguments employed in the third edition have been abandoned, having
become untenable even in creationist circles. ACE used to claim that the sun was shrinking
at a steady rate, which if projected back over millions of years would mean that it would
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have swallowed Earth’s orbit. ‘The nuclear fusion theory of how the sun emits heat and
light is an invention of evolution scientists’, insisted the text (ACE 1986c¢, p. 7). ACE still
relies on this argument in a staff training PACE in print at the time of writing (ACE 2011,
p- 9), which means that staff and students are currently taught directly contradictory state-
ments as the fourth edition science PACE accepts solar fusion without complaint, instead
maintaining that the faint young Sun paradox is an insurmountable problem for evolution-
ists (ACE 2016c, p. 22).

Many other arguments ACE has abandoned work on a similar principle to that of the
shrinking sun: assuming a constant rate of change, then multiplying it back over millions of
years to produce an absurd conclusion. Using this method, the third edition claimed Earth’s
rotation, ocean salinity, dust on the Moon’s surface, the amount of nickel in the ocean, the
amount of helium in the atmosphere, the size of the Mississippi delta and the rate of moun-
tain erosion all demonstrated that Earth is young. None is present in the newest PACE.
In all, 16 arguments have been dropped. We have no way of knowing for sure why such
changes have been made but the fact that more arguments have been removed than have
been added perhaps suggests that science communicators have had some success in com-
bating creationist misinformation. Another, related, possibility is that ACE’s changes may
be part of the creationism movement’s ongoing, somewhat rearguard, efforts to establish
and maintain credibility.

ACE does still point to two lines of evidence that even many creationists regard as dis-
credited: sightings of Noah’s Ark and fossils on the Paluxy River bed in Texas that are
claimed to show human footprints alongside dinosaur tracks. Even Answers in Genesis
advises against using the latter claim (Mitchell 2012). Despite this, ACE appears unwilling
to relinquish this argument. The new text does acknowledge that ‘some Creation scientists
now advise against using the prints still remaining in the Paluxy River valley as evidence
concerning mankind and dinosaurs’ (ACE 2016c, p. 39). Nonetheless, the tracks are sub-
mitted as evidence humans and dinosaurs co-existed. The text then adds for good measure:

However, regardless of these particular footprints, we understand from the Bible that
man and dinosaurs were created on the sixth day of Creation and did indeed inhabit
and walk on Earth at the same time.

(ACE 2016c, pp. 39-40)

A similar rhetorical strategy is employed with regard to Noah’s Ark. The third edition
stated unequivocally ‘The Ark has been seen on many occasions!” (ACE 1986c, p. 22), and
included a photograph captioned ‘Timber from the Ark’ (p. 23). The fourth edition down-
grades these to ‘possible’ sightings, before stating ‘as Believers, we do not need to see the
Ark to believe it existed. Our faith rests securely in the Bible’ (ACE 2016c¢, p. 38). Perhaps,
some independent-minded students will notice that this cannot claim to be science, even by
ACE’s definition of the term.

Ninth grade

The ninth grade science PACEs constitute ACE’s only high school biology course. The
third edition made frequent references to evolution, but the reviewed fourth edition PACEs
do not mention it once. There is not though a reduced emphasis on creationism: phrases
such as ‘God designed’ and ‘God created’ are abundant. The text does not acknowledge the
existence of any alternative viewpoint. One workbook contains sections titled ‘Principles
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of Inheritance’, ‘Human Genetics’ and ‘Applied Genetics’ (ACE 2020b, pp. 41, 51, 53) but
covers these topics without reference to evolution or genetic mutations.

By removing all references to evolution, ACE has made these workbooks less open to
ridicule than previous editions, which appealed to the existence of the Loch Ness mon-
ster (Scaramanga 2017) as disconfirming evidence of evolution. They still give a mislead-
ing impression of science, however. ACE presents biology with no overarching framework
for students to understand or connect given facts. At high school level, teaching science
exclusively as the memorisation of isolated facts is particularly inadequate. Because these
workbooks reject the scientific theory underpinning biology, it is not possible to learn
from them a conceptual understanding of biology as a whole, even should an analytically
minded student attempt to do so.

Climate change is discussed in the fourth edition, and the tone is again denialist: ‘Objec-
tive climate scientists say there is no need to panic about climate change ... scientists do
not know for certain what is causing these slight temperature changes’ (ACE 2020c, p.
53). The presence of anthropogenic climate change denial alongside creationism is unsur-
prising. The National Center for Science Education has declared climate change a ‘second
front’ alongside evolution in the war on science education because of the frequency with
which the two are targeted together (Branch 2013). Creationism is linked to other con-
spiracy theories by a shared reliance on teleological thinking (Wagner-Egger, Delouvée,
Gauvrit and Dieguez 2018).

There is a growing literature on conspiracy theories. Douglas, Uscinski, Sutton,
Cichocka, Nefes, Ang and Deravi (2019) argued that they result from a range of psycho-
logical, political and social factors. They point out that conspiracy belief is stronger among
people who consistently seek patterns and meaning in their environment; it is therefore
perhaps unsurprising that they are found among those with fundamentalist beliefs, for
whom all that happens is the result of either God’s or the devil’s (or demons’) actions.
There is also evidence that conspiracy theories allow people to feel that they are in posses-
sion of rare, important information that other people do not have, making them feel special
and thus boosting their self-esteem’ (Douglas, Uscinski, Sutton, Cichocka, Nefes, Ang and
Deravi 2019, p. 9). Belief in conspiracy theories can result in negative societal outcomes by
reducing trust between strangers, and within-group cooperation, and increasing prejudice,
intergroup conflict, polarisation and extremism (Van Prooijen, Spadaro and Wang 2022).

Where is the controversy?

Advocates of creationism in the classroom often argue that they want to ‘teach the con-
troversy’ (Scott and Branch 2003). Creationist education, it is said, gives students the
opportunity to think for themselves and choose between two sides of the argument. In the
PACEs examined, this is manifestly not the case. No account of evolutionary theory is ever
offered—students are told the minimum about evolution required to make sense of ACE’s
counterclaims. In defending creationism, the PACEs attack abiogenesis, biology, cosmol-
ogy and geology indiscriminately, without clearly explaining which of these is included
in ‘evolution’. A further obstacle is that the PACE authors themselves demonstrate only a
limited grasp of evolution. The text talks of a process of evolving into ‘higher’ life forms
(ACE 2016c, p. 6). Further misrepresentations of evolutionary theory include:
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[I]f fish evolved into frogs, fish should no longer exist, but obviously they do.

(ACE, 2016c, p. 15)
In evolutionary circles, a bird is considered more complex than an octopus. Yet, the eye
of an octopus is much more complex than the eye of a bird. If a bird evolved from the
octopus, why does the octopus have a more complex eye?
(Ibid, p. 17)

Students are told flatly:

In order for evolution to take place, the DNA of an organism would have to mutate and
pass on a trait that was not contained in its original genetic code, which is impossible.
(Ibid, p. 15)

The PACEs misrepresent evidence and present a misleading straw version of evolution,
which they pronounce ‘impossible’. In the process, they also present a misleading view of how
science works. The conclusion is that evolution is absurd and the only reason anyone believes
it is a steely determination to reject God:

A person who is not right with God must find reason, or justification, for not believing.
So he readily accepts the theory of evolution, even if many of its arguments are inde-
fensible ... In fact, the theory of evolution is a mental justification for unbelief. If unbe-
lievers can accept a theory that leaves God out of the explanation of the origin of the
universe, they can live as they please without being morally responsible to their Creator.

(ACE 2016c, p. 52)

The language in the fourth edition PACE:s is slightly more temperate, but the conclusion is
still clear: those who accept evolution make an immoral choice, and their belief is driven by a
determination to sin and to rebel against God. Since the PACEs present evolution as discred-
ited, the implication is that those who believe it are irrational or stupid. The presentation of
non-creationists as morally inferior anti-Christians can only promote intolerance and suspicion
towards adherents of mainstream science.

In the reviewed workbooks, it is only in the eighth grade that students encounter any exer-
cises whose answer is not found verbatim in the text. These exercises are sufficiently unu-
sual that students are warned ‘The answer to the following question may not be obvious from
the text’. Even these are in a multiple choice format and have one acceptable response, for
example:

If science and the Bible both support a young Earth and a great worldwide Flood, why
do some people still refuse to believe?

They have not seen enough evidence.

They have chosen to reject God and His Word.
They are true scholars.

They have no interest in science.

ao o

(ACE 2016c, p. 53; correct answer is ‘b’)
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Discussion and conclusion

Accelerated Christian Education materials matter to science educators because they are
used by quite large numbers of students and present a misleading view of science. Some
of the worst examples have been removed in the most recent, fourth, edition of the science
PACEs, but overall the fourth edition PACEs are very similar to those in the third edi-
tion. The second grade PACEs examined contain 124 pages between them. Of these, 58 are
identical in both editions, and a further seven differ by exactly one word. Of 100 activities
on the summative ‘PACE tests’, 83 are identical, and eight of those that differ do so by just
one word.

The similarities between the other grades are harder to quantify, as much of the text
has been reworded while retaining essentially the same meaning. Nevertheless, the large
majority of content from the third edition has been retained in the fourth. Evolution is still
presented as absurd and discredited, and its adherents considered immoral and foolish. This
continues to be taught through a system of rote memorisation via workbooks completed in
carrels.

Speck and Prideaux’s (1993) critique that PACEs rely on low-level cognitive tasks is
equally applicable to editions released more than two decades later. A more recent study
concluded that the third edition ACE science tests were poor quality and unsuitable as evi-
dence of preparation for university (Scaramanga and Reiss 2017). It also found that 100%
of ACE science test items in the eighth grade required only simple recall. The PACE tests
examined here are similar to those in the third edition and support the earlier findings.

In ACE, we observe an unusual example of evolutionary stasis. The curriculum has
remained largely unchanged even though it appears that selection pressures have operated
on it. Clearly, the PACE authors are, by and large, little persuaded by the weight of scien-
tific evidence. ACE has also been relatively unmoved by legal challenges: in its first 20
years, ACE was involved in more than 150 lawsuits, most of them relating to accreditation
(R. Hunter 1993, p. 171), and online searches reveal subsequent court cases. ACE’s posi-
tion is that Christian schools should not be regulated in any way, and they and the schools
that use its curriculum have used litigation to defend this belief in the USA and elsewhere.

An ACE education is one that materially disadvantages students’ chances of scien-
tific success. It not only puts them at ‘cognitive and conceptual disadvantage’ (Speck and
Prideaux 1993, p. 293), but encourages them to develop an intolerant and narrow view of
the world. At best, it seems likely that students would emerge quite confused about what
evolution actually entails. The PACEs also promote confusion about the nature and meth-
ods of science. The individualised workbook format gives students minimal experience of
the social process of ‘doing’ science, and the dogmatic tone is not conducive to under-
standing the ways in which scientific knowledge grows. It is a core aspect of science that
any theory, however well established, can be overturned by new evidence. In the PACEs,
science is reduced to immediate observation and experiment, a process of straightforwardly
‘proving’ and ‘disproving’ hypotheses, in a way that makes difficult an appreciation of how
scientific evidence is used and how theories are formed.

It might be argued that the PACEs could be used as just part of a student’s science cur-
riculum, and a rounded education provided by supplementing ACE with other materials. A
number of factors militate against the feasibility of such a solution. ACE schools sign a ser-
vice agreement committing them to use the curriculum exclusively and according to proce-
dures set out by ACE (2010a, p. 3; 2012, p. 3). Factual distortions in the PACEs would, in
any case, limit their usefulness even as supplementary materials. It would also be difficult
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to use PACEs as a vehicle to encourage critical thinking when the PACE activities each
have only one acceptable answer, and the text derides those with different beliefs.

Speck and Prideaux (1993) argued that there is a case for state intervention to protect
students in ACE schools. What has subsequently become clear is that ACE is not amenable
to changing more than minimally, if at all, its content or methods at the recommendation of
those outside its own fundamentalist community. If science education in ACE schools is to
improve more than marginally, it is likely only to be through external regulation. We recog-
nise, as did Speck and Prideaux, that state intervention is problematic, particularly where
questions of religious liberty arise. Nevertheless, the child’s interests in receiving a sound
education, alongside the state’s interest in an educated populace, carry enough weight to
make a case for closer state oversight of such schools.

Students who have been taught creationism as science at school seem less likely to
choose and succeed at university not only in obviously relevant disciplines such as biology
and geology, but also in many other disciplines that are informed by evolution, radiomet-
ric dating and/or deep time: archaeology, medicine, agriculture, psychology, linguistics,
ancient history and mainstream biblical studies among them. Students educated in this way
have diminished opportunities for educational and personal achievement. There may also
be a range of costs to wider society. ACE students are likely to need remedial education
before pursuing some avenues of academic study or employment. A body of students who
have been taught hostility to non-Christians may also threaten a pluralist society (Paterson
2003). Students who are taught that there is no evidence of human-caused climate change
are also unlikely to recognise the severity of the present climate crisis (cf. Harrod and Rol-
land 2021).

It has been argued that creationism is better thought of as a worldview than as a miscon-
ception (Reiss 2009). The empirical links between a denial of climate change and a denial
of evolution are recognised (Carter and Wiles 2014), and there is a growing literature on
the links between political and religious conservatism and cognitive bias (Watts 2017).
Students emerging from ACE are likely to have substantial misconceptions about world-
views other than their own. It does not help students from conservative Christian families
to leave school believing evolution is simply a fairy tale for atheists. Some emerging from
ACE schools later come to feel angry that they were let down by their education (Scara-
manga 2017). It should not be the case that children born to creationist parents are doomed
to an inadequate science education.

At heart, both climate denialism and creationism are conspiracy theories. When pressed
to explain the overwhelming scientific consensus, both the creationist and the climate
denier must resort to an imagined cover-up by scientists. If accepted as true, such conspir-
acy theories undermine the authority of scientific institutions and bodies which accept sci-
entific findings. When only held by a few people, these beliefs may limit adherents’ ability
to participate in wider society. If such conspiracy theories are widely accepted, however,
they threaten the basis for the production of shared knowledge and the legitimacy of pub-
lic institutions. Believers in another conspiracy theory, COVID-19 denialism, have shown
how severe the consequences of such thinking can be for public life. Given that belief in
one conspiracy theory tends to correlate with acceptance of others (Swami, Coles, Stieger,
Pietschnig, Furnham, Rehim and Voracek 2011), we should guard against forms of ‘educa-
tion’ that promote such thinking.

It would help students who have received an ACE education but then moved to main-
stream education if their science teachers appreciated not only that they are likely to have
been taught very little about the content of evolution but also that they are likely to have
been taught a lopsided view as to how science is undertaken, and to have been taught that
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the theory of evolution is not just mistaken but in contravention of God’s teaching and
thus harmful. There is some evidence at undergraduate level that respectful, rigorous and
patient teaching about evolution can help creationist students to become more accepting of
it (Winslow et al. 2011; Truong, Barnes and Brownell 2018).

Limitations of our study include the fact that we only looked at the third and fourth
editions of ACE’s materials and that we sampled from them. Examination of all of ACE’s
extant materials from the first edition to the present day would allow a more rigorous anal-
ysis of changes. We also restricted ourselves to what might be termed the intended cur-
riculum. There would be considerable value in seeing how these science materials are used
in practice. However, this option is likely only to be open to those who are sympathetic to
ACE’s practices. We are both known, especially the first author, not to be, so this option
was not open to us.

Finally, we believe that our work opens up a number of avenues for future research.
Ethnographic work in the sorts of schools that use ACE materials is challenging, princi-
pally due to problems over access (Peshkin 1986), but always valuable. Future work could
also connect to fears and concerns raised about the home-schooling movement and, par-
ticularly in the US, to connections to Christian Nationalism. We have written elsewhere
about how the ACE curriculum deals with race (Scaramanga and Reiss 2018), but future
research could investigate the possibility of heteronormativity and sexism in ACE curricula
and schools that use ACE materials.
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