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Abstract: The family of cognitive models sometimes referred to as the “Learning
Pyramid” enjoys a considerable level of authority within several areas of educational studies, despite that nobody knows how they originated or whether they were
supported by any empirical evidence. This article investigates the early history of
these models. Through comprehensive searches in digital libraries, we have found
that versions of the Learning Pyramids have been part of educational debates and
practices for more than 160 years. These findings demonstrate that the models did
not originate from empirical research. We also argue that the contemporary
Learning Pyramids, despite their continued modifications and modernizations, have
failed to keep up with the developments of cognitive psychology. The conception of
memory implied by the Learning Pyramids deviates significantly from the standard
picture of human memory.
Subjects: Learning; Educational Research; Education Studies; History of Education;
Philosophy of Education; Theories ofLearning; Teachers & Teacher Education; Theory of
Education; Teaching & Learning; Educational Psychology
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1. Introduction
Uncorroborated and even refuted claims about educational psychology and educational neuroscience appear repeatedly in educational studies, practices and debates. It is not uncommon
among educators to believe that we use only 10 per cent of the brain, and have different learning
styles (for these and other learning myths see Geake, 2008; Goswami, 2006; Howard-Jones, 2014;
Kirschner & Merriënboer, 2013; Rato, Abreu, & Castro-Caldas, 2013). Some of these myths even
reach academic status (Kirschner, 2017). This article addresses a similar myth of learning
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psychology that has circulated widely among educators as well as educational researchers: a
family of models that ranks the retention effects from various presentation and perception
modalities. There are several versions of this notion, and those that go by the name of “Learning
Pyramid” are probably among the best known. We shall use this as a blanket term for all these
different models.
We shall present the findings from a search for the original source of these models, and
demonstrate that primitive versions were published in the early 1850s. We shall also argue that
it is unlikely that the Learning Pyramids originated from empirical studies, because they predate by
decades the entire field of experimental retention studies. Furthermore, we shall argue that the
current Learning Pyramids are ill suited for research as well as for educational practices. The
present-day versions of the Learning Pyramids feature more or less the same folk-psychological
conceptions of learning and memory as they did in the 1800s. Consequently, they contradict
current consensus in psychology concerning the structure and function of memory, and they fail
to adopt essential insights into the principles of learning developed by memory studies.
According to the Learning Pyramid models, one supposedly remembers very little from hearing
or attending lectures. Reading is near equally inefficient, whereas seeing something, for instance, a
film or a demonstration, results in a higher degree of retention. Furthermore, talking and participating in discussions, having direct experiences, practising, and teaching others are extremely
efficient. The models often neatly quantify the effects on retention of these ways of learning in
increments of five or 10 per cent, for instance 10%, 20%, 30%, 50%, 75%, or 90%. Apart from such
general similarities, there is neither a consensus about the number and nature of the modalities
nor their levels of efficiency, as exemplified by the following three recent quotations:
. . . research suggests that that [sic] learning does not occur in isolation but by teams working
together to solve problems . . . and that on average, students retain 10% of what they read
and 30% of what they see; whereas students retain 50% of group interaction and 90% of
what they act on . . . (Rogers, 2011, p. 609)
According to Hansen . . . students retain 25% of what they listen to, 45% of what they listen
to and see, and 70% when they manipulate, control and modify experiments, putting into
practice what they are learning. (Bravo, van Joolingen, & de Jong, 2006, p. 769)
The benefits of more holistic pedagogical approaches are demonstrated in social science
teaching in the finding that “students retain 10% of what they read, 20% of what they hear,
30% of what they see, 50% of what they see and hear, 70% of what they say, and 90% of
what they do and say together”. . . (Johnson, 2016, p. 319)
The models’ lack of uniformity impedes efforts at criticizing them as a unitary phenomenon.
Indeed, owing to the extensive variations between these models, their affinities and common
ancestry were exposed only some years ago (Januszewski & Betrus, 2002; Molenda, 2004;
Subramony, 2003). Searches for the alleged studies behind the Learning Pyramids have turned
out empty-handed (e.g. Holbert, 2009; Lalley & Miller, 2007; Molenda, 2004; Subramony, 2003;
Thalheimer, 2006). Lalley and Miller's (2007) search revealed no studies supporting some of the
more common varieties of the Learning Pyramids’ ranking of learning efficiency:
The research reviewed here demonstrates that use of each of the methods identified by the
pyramid resulted in retention, with none being consistently superior to the others and all
being effective in certain contexts. (Lalley & Miller, 2007, p. 76)
Nevertheless, the models have accrued a veneer of authority within medical and engineering
educational research, however unwarranted (Holbert, 2009; Masters, 2013). Furthermore, we
recently demonstrated that versions of these retention models have been propagated within
several other areas of subject-didactic research and educational technology, in at least 418
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peer-reviewed articles, as well as in 11 encyclopaedia articles, all published between 1990 and
2013. In comparison, merely 15 articles (including one encyclopaedic article) questioned or
criticized the validity of some version of the learning pyramid (Letrud & Hernes, 2016). The
distribution of these conceptions by academic journals is problematic in an epistemological
perspective. However, the repeated academic publication of the Learning Pyramids might have
wider consequences. When peer-reviewed journals and encyclopaedias uphold these models, they
imbue them with a scientific legitimacy and authority that transcends academic educational
debates. This might augment the current spreading and recognition of these models in professional, public, and political deliberations within such diverse areas of education as curriculum,
didactics, and even school architecture, for example (Letrud & Hernes, 2016).
More rigorous knowledge about the early history of the Learning Pyramids shall hopefully
contribute to the effort of busting and vitiating these myths, and impede their widespread dispersion and acceptance. There are several gaps in the early history of these models. We know neither
how and when they originated nor who produced them. All the same, the lack of information
about any original research has not deterred the spreading of these ideas. We are aware that
shouldering the burden of proof for the nonexistence of research corroborating the Learning
Pyramids is a precarious project. One might argue that the inability to secure proof for its nonexistence may be read as evidence for the existence of this research, despite the evident fallaciousness of the inference. We must stress, then, that those who distribute these models have the
responsibility of supplying adequate evidence.

2. Method
In 1967, D.G. Treichler published a version of the Learning Pyramid models in the magazine Film
and audio-visual communication that went on to become an oft-cited source. Treichler, an affiliate
with Mobil Oil Company (later ExxonMobil), claimed that “people generally remember”:
10% of what they read
20% of what they hear
30% of what they see
50% of what they hear & see
70% of what they say
90% of what they say as they do a thing (Treichler, 1967, p. 15)
Treichler asserted that these numbers came from studies, but he did not say where they could be
found. There have been some attempts at unveiling the source of the model and its original form.
Dr Michael Molenda traced the origin of the model to a Paul John Phillips at the University of Texas,
who asserted that these numbers were supported by research performed at the US Army’s
Ordnance School in Aberdeen, Maryland, in the early 1940s. However, searches for documentation
supporting Phillips’ claim came up empty handed (Molenda, 2004). Dr James E. Stice (2009)
questioned this report, and argued that the model originated sometime between 1934 and
1955. Stice also noted that it seemed more closely associated with ExxonMobil. The basis for
this claim is a handout he received at a workshop in the early 1970s, featuring a near identical
model marked “Socony-Vacuum Oil Company”, which was in fact the name used by ExxonMobil in
the period 1934–1955. It was renamed “Socony Mobil Oil” in 1955 and “Mobil Oil Company” in
1966, which is the company Treichler was affiliated with in 1967 (Stice, 2009). Quite recently,
Subramony, Molenda, Betrus, and Thalheimer (2014) reported findings of claims resembling those
made by Treichler, published in 1913, 1914, 1920, and 1922. This documented that the models did
exist in various forms in the early 1900s. However, the information shed no light on the models’
origin, nor did it point in the direction of any corroborating research. The findings revealed no
association with the US Army or the oil industry, and they offered no clues regarding the age or
origins of the data.
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Ideally, the tracking down of the origins of a scientific idea involves following references that
directly leads to the original publication, or indirectly, where each reference constitutes a steppingstone. Unfortunately, the lack of known references to earlier sources hinders any further attempts
at tracking the origins of the Learning Pyramids. However, the last decade or so has seen the
digitalization of thousands of books that are normally only accessible at a few libraries or archives.
This has made it possible to throw a wider net in the search for the origins of the retention chart,
and it has proved to be more efficient than a laborious and time-consuming search for references.
We searched primarily Google Books (books.google.com) and HathiTrust (hathitrust.org). We
limited the search period up to 31 December 1940, and produced a large number of search-strings
from Treichler’s chart by inflecting the personal pronouns’ number and gender, conjugating verbs,
and by adding different types of scales, including different standards of spelling, like “per cent” and
“percent” (Table 1). The most efficient search-strings turned out to be variations of the phrase “of
what we hear” AND “of what we see”.
Because there is a plethora of general statements concerning retention, identifying findings as
being early versions of the Learning Pyramids presented some problems. It was important to
differentiate between occurrences of the model, on the one hand, and similar but unrelated
claims, on the other. At the same time, it was also vital to avoid rigidity in order to allow the
recognition of new variants of the model. The Learning Pyramids are constantly changing, and we
could only assume that this would also be the case with the early instances of the models. We
could not presume specific enumerations of these effects, nor even that they were quantified. The
findings needed to be models ranking learning and perception modalities and their corresponding
effect on retention, and the categories of these models had to be adequately similar to the familiar
and common versions. We established the following criteria for this study: The finding would have
to be a claim about at least three modalities and their comparative effect on retention, or two if
these effects were also quantified in ways similar to current versions. In every case, at least two of
these modalities had to be contained in Treichler’s list. This would ensure that there were
adequate similarities to establish a kinship and sufficient leeway for unforeseen varieties. We
obtained facsimiles of all the publications in order to verify the findings.

3. Results
The oldest confirmed findings of the model were published in 1852, 1859, 1862, 1871, 1898, and
1901. Albeit not quantified, all of these authors ranked the retention from different learning
modalities in ways consistent with Treichler’s version of the chart. The oldest finding that quantified these effects was published in 1906 (Roads). We found 63 models published between 1906
and 1940, in conference proceedings, bulletins, books, magazines, newspapers, and academic
journals. The earliest finding was published in “The British controversialist and impartial inquirer”
in 1852 by an author writing under the signature “C.W., Jun”:
It has been truly and eloquently remarked that what we read, often fails to produce a lasting
impression upon the mind; what we hear of, finds no permanent abiding place in the
memory; but that which we see become engraven upon the recollection, it survives all the
vicissitudes and changes we may encounter, its image its ever at our call, and not unfrequently accompanies its possessor down to the last hours of his earthly sojourn. (C.W., Jun,
1852, p. 130)
Reading, hearing, and seeing are all categories from Treichler’s retention chart and their relative
effect on retention seems to be consistent with his version. Seeing is more effective than reading
or hearing. Although there admittedly is no explicit ranking of these last two modalities, the author
listed them in the same sequence as Treichler did, possibly suggesting a similar hierarchy of
efficiency.
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Do/-es

Tithe

Half

Third/-s

Quart/-s

Fourth/-s

Hear/-s and see/-s

Seventh/-s

Read/-s

See/-s and hear/-s

They

Eighth/-s

Write/-s

Say/-s

Fifth/-s

We

Ninth/-s

Hear/-s

See/-s

Sixth/-s

He
She

Tenth/-s

You

Per cent

Subject
I

(“of what”)

Percent

Scale

Table 1. Construction of search-strings
Modalities

Heard and saw

Saw and heard

Did

Read

Wrote

Said

Heard

Saw

Have heard and seen

Have seen and heard

Have done

Have read

Have written

Have said

Have heard

Have seen
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We find a hierarchy of modalities quantified for the first time in 1906 by Reverend Charles Roads.
However, whereas the earlier models all address the persistence of memories, Roads’ versions
focus on the amount of information retained. Here Roads discusses the pedagogical usefulness of
having large illustrations from the Bible on the wall of the Sunday school’s main room:
This would afford that most valuable expression by the student by both word and act. “We
remember one tenth of what we hear, five tenths of what we see, seven tenths of what we
say, nine tenths of what we do”. (Roads, 1906, p. 583)
Interestingly, Roads repeats the retention model at the end of his article. This time the model
appears to be modified according to his personal experiences:
Whether it is true of all adults may be doubted, but in children, probably the impression
made through the eyes is ten times greater than that which is made through the ears. The
child remembers one tenth of what he hears, but he retains five tenths if he also sees it and
seven tenths if he then expresses it, nine tenths if he can get it by his own action. (Roads,
1906, p. 584)
Roads here applies the numbers to children only. Furthermore, the categories in the first version
appear to be discrete, rendering the effect of each learning mode individually, whereas several of
the categories in the second version are additive, suggesting that multimodality increases the
effect on retention.
Between 1906 and 1940, we find that the list of learning modalities and retention was an oftpublished and widespread conception, as seen in Table 2. The terms “least”, “less”, “more”, and “most”
are not consistently used by these authors, but indicate the relative strength of the impression made
on the mind, and the durability associated with the different modalities. As Table 2 shows, the authors
generally agreed on the ranking of these modalities. On the other hand, the findings demonstrate
comprehensive variations. There was no consensus on what constituted a complete list of modalities
and levels of retention effect, subjects, or whether the effects were discrete or additive. We found no
consistent use of percentages, nor of numerators and denominators in the fractions. Interestingly, the
peculiarly neat numbers with increments of 10% propagated by Treichler’s list in 1967, as well as by
the modern Learning Pyramids, seem to originate from conversions of tenth fractions that are
frequent among the findings: 1/10 = 10%, 3/10 = 30%, and so on.

4. Discussion
The task of unearthing the origins of the Learning Pyramids is not completed. Even if the findings
conclusively date the model to the 1850s, the challenge of tracing the model back to its beginning
still stands. The model is probably considerably older, given that is referred to as a true and
eloquent remark in 1852 (C.W., Jun., p. 130), and as “a well known fact” in 1859 (“On the art of
spelling”, p. 245). However, predating the model further is now of less importance, because the
earliest findings amply refute the existence of original empirical studies. We know that the
empirical study of retention is a relatively recent area of research. It initially emerged in the
1870s and 1880s, pioneered by, among others, Wilhelm Wundt, and the first publication of
experimental work on retention is generally considered to be Ebbinghaus’ Über das Gedächtnis:
Untersuchungen zur experimentellen Psychologie (On memory: investigations in experimental psychology) in 1885 (Mandler, 2007). In his study, Ebbinghaus primarily focused on the effect of
repetitions on retention, and not on the effects of learning or perception modalities (Ebbinghaus,
1964 [1885]). As far as we know, Münsterberg and Bigham published the earliest systematic study
of the effect of stimulus attributes on retention (1894) more than forty years after the earliest
known publication of this conception.
The likelihood that the field of experimental psychology empirically verified the hierarchy and
numbers of the retention models decades after being published in the mid-1800s and early 1900s
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Less

“We”

“We”

Forgetfulness and how to cure it

Least
Least

“We”

“We”

Stubblefield (1898, p. 335)

Teaching hints for intermediate

1/10
2/10
1/10
2/10

“The child”

“We”

“We”

“People”

Roads (1906, p. 584)

Haskell (1913, p. 638)

Wayland (1914, p. 162)

The annual meeting of Western

1/10
1/10
2/10

“We”

“We”

“We”

“We”

Hincks (1915, p. 25)

Robertson (1915, p. 4)

Thomas (1915, pp. 72–73)

Western Forestry and Conservation

1)

Bring the children to the fair (1916, p.

p. 61)
1/10

2/10

“We”

The graded lessons (1915, p. 597)

“We”

1/10

“We”

Fowler (1915, p. 345)

Association—Second session (1915,

2/10
Least

“We”

Allen (1915, p. 255)

Association (1915, p. 29)

Forestry and Conservation

1/10

“We”

Roads (1906, p. 583)

classes (1901, p. 730)

Least

“We”

Cheever (1871, p. 210)

(1862, p. 725)

Less
Least

“We”

Hear

On the art of spelling (1859, p. 245)

Subject

C.W., Jun. (1852, p. 130)

Publication

More

Less

Less

Read

5/10

Write

7/10

1/10

3/10

7/10

5/10

3/10

1/10

1/10

5/10

5/10

5/10

Least

More

Less

More

Less

More

See

Table 2. Publications featuring the learning pyramid models pre-1940

3/10

5/10

5/10

Most

3/10

5/10

More

Most

More

See, hear

Say/

3/10

5/10

7/10

5/10

5/10

7/10

More?

express

3/10

Say, hear

See,

7/10

express

hear,

7/10

Touch

5/10

7/10

9/10

9/10

7/10

7/10

9/10

9/10

9/10?

9/10

Most

Do

9/10

9/10

9/10

Do, say

See, do

(Continued)

Most?

do

See, hear,
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Table 2. (Continued)

3/10
1/10

“We”

“We”

Cronk (1918, p. 368)

Day’s issues treated by agency

1/10
1/10
1/10

“We”

“A child”

“We”

Kendall and Stryker (1918, p. 78)

Packard (1918, p. 118)

Quelling the Restless Club (1918, p.

3/10

“We”

“The

spectator”

“The

Cooper (1919, p. 134)

Every Child Loves to Dress Up (1919,

p. 247)

Illustrations pay (1919, p. 18)

Orr (1919, p. 275)

1/10

“Children”

Baldwin (1919, p. 56)

“We”

man”
1/10

1/10

1/10

“We”

Robertson (1918, pp. 45–46)

average

1/10

“We”

Richards (1918, p. 2)

496)

1/10

“We”

Iden (1918, p. 268)

(1918, p. 4)

General discussion on advertising

3/10

10%

“We”

Calkins (1918b, p. 117)

“We”

10%

“We”

officers (1918, p. 9)

1/10

“We”

1/10

Hear

Calkins (1918a, pp. 22–23)

man”

average

“The

Subject

Johnson (1917, p. 94)

Illustrations pay (1917, p. 5)

Publication

1/10

15%

15%

Read

5/10

Write

3/10

8/10

5/10

3/10

7/10

3/10

3/10

3/10

5/10

3/10

1/10

3/10

20%

20%

5/10

3/10

See

5/10

5/10

5/10

5/10

5/10

5/10

See, hear

Say/

5/10

express

Say, hear

See,
express

hear,

Touch

9/10

9/10

9/10

9/10

9/10

7/10

9/10

7/10

9/10

9/10

Do

Do, say

See, do

(Continued)

do

See, hear,
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2/10
1/10
1/10
1/10
1/10

“We”

“We”

“We”

“Students”

“A general

Beard (1920, p. 33)

Conat (1920, p. 14)

Iden (1920, p. 382)

Smith (1920, p. 8)

Willard and Case (1920, p. 82)

1/5

“An

Podhaski (1921, p. 214)

1/8
1/10
1/10
1/10

“We”

“We”

“We”

“The

Burritt (1922, p. 55)

Cassell (1922, pp. 24, 14)

Scherr (1922, p. 6)

Stevenson (1922, p. 147)

221–222)

Bricker and Rochester (1923b, pp.

Bricker and Rochester (1923a p. 242)

“Students”

“Students”

individual”

average

“The

man”

3/10

1/10

3/10 1/10

1/5

1/10

“A man”

Tunmore (1921, p. 31)

Ticilos (1922, p. 18)

5%

Stevens (1921, p. 754)

average

1/10

“People”

“We”

Smith (1921, p. 73)

Individual”

1/10

“We”

Iden (1921, p. 266)

audience”

farm

1/10

Hear

“We”

Subject

Saunders (1919, p. 1)

Publication

Table 2. (Continued)

1/8

1/10

1/10

Read

Write

5/10

5/10

3/5

3/10

3/10

3/10

3/8

3/10

50%

3/10

3/5

3/10

3/10

3/10

5/10

5/10

3/10

See

4/5

5/10

5/10

5/10

5/10

See, hear

Say/

7/10

7/10

5/10

7/10

5/10

express

Say, hear

See,
express

hear,

Touch

9/10

9/10

7/8

9/10

9/10

9/10

9/10

9/10

7/10

Do

Do, say

See, do

(Continued)

do

See, hear,
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1/10
3/8
1/10

“Children”

“We”

“The

Moody (1923, p. 11)

Parke (1923, p. 387)

Stevenson (1923, p. 177)

1/10
1/10

“A boy”

“A general

audience”

“A general

audience”

“A general

What should be done? (1926, p. 116)

Doing and remembering (1928, p.

16)

Doing means remembering (1928, p.

133)

Dixon (1928, p. 5)

1/10

audience”

“We”

“The

Graeber (1930, p. 7)

Goode (1932, p. 429)

man”

average

“The

“children”
1/10

Less

“We”,

Wood (1936, p. 258)

Canfield (1940, p. 353)

1/10

“We”

Mead and Orth (1934, p. 8)

citizen”

ordinary

1/10

“A general

p. 1)

1/10

1/10

Students learn most by doing (1928,

Audience”

farm

less

“We”

Cronk (1925, pp. 281–283)

1/10

1/10

“We”

Art in our college (1924, p. 1)

man”

average

Hear

Subject

Publication

Table 2. (Continued)
Read

Write

3/10

More

One half

3/10

3/10

3/10

3/10

3/10

more

5/10

3/10

5/8

3/10

See

5/10

5/10

2/5

5/10

5/10

5/10

5/10

See, hear

Say/

7/10

7/10

5/10

7/10

5/10

express

Say, hear

See,
express

hear,

Touch

Most

9/10

9/10

9/10

9/10

9/10

9/10

7/10

9/10

9/10

7/8

6/10

Do

Do, say

See, do

do

See, hear,
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is minuscule. In 1912, V.A.C. Henmon published a review of retention studies focussing on the
effects of presentation modalities of auditory, visual, and motoric presentations (e.g. articulating
and writing). These categories are to some extent comparable to the modalities seeing, hearing,
saying, writing, and (perhaps) doing. Henmon reviewed 29 studies on retention published between
1894 and 1910, all focusing on the relation between presentation modality and retention. He
found that the findings were inconclusive as to whether visual presentations gave higher retention
than auditory. Rather:
. . . Meumann . . . states that a single method of presentation for all cases can not be declared
to be most advantageous. The value of a method of presentation varies with the nature of
the material, the type of imagery of the learner and the procedure in presentation. (Henmon,
1912, p. 80)
Addressing the effect of multimodality, Henmon determined that the reported findings were
indecisive. Münsterberg and Bigham reported “significant superiority in the combined method”
(Henmon, 1912, p. 81). Quantz on the other hand found no advantage in the combined method,
considering it a possible hindrance of retention (Henmon, 1912, p. 81). Instead, the studies
repeatedly found that the types of material (images, nonsense syllables, numbers) influenced
retention, in accordance with Meumann’s above remark. Consulting the publications in Henmon’s
review leaves the impression of early retention studies as a precocious field, despite the radical
new effort of measuring and quantifying higher mental processes. The results reported by these
often meticulous and laborious studies are much more refined, qualified and detailed than those
reported in the Learning Pyramids, contemporary versions included. In fact, it seems that the
association of the Learning Pyramids with research emerged several decades after the publication
of the earliest models. A column in the insurance-agent magazines Field Notes and The Insurance
Field points in the direction of “the Carnegie Bureau of Scientific Research” (“Illustrations pay”,
1917; p. 5; “Illustrations pay”, p. 28, 1919; respectively). We have not been able to verify the
existence of this institution. Some years later, the model was attributed to “The Carnegie Institute
of Technology” (Stevenson, 1922; p.147; 1923; p. 177). This institute, now part of Carnegie Mellon
University, was not established until 1912 (“CIT: More than 100 years”, n.d.).
Another insurance-sales magazine related the numbers to a “Munsterberg”, who “after tests,
said that we remember one-tenth of what we hear, three tenths of what we see and five tenths of
what we both see and hear” (“Day’s issues”, 1918, p. 9). This probably refers to the German
psychologist Hugo Münsterberg (1863–1916), and he is possibly the same person who is referred
to in a dental journal a few years later. The rates of retention reported, however, are not the same:
Years ago when Professor Munsterberger [sic] of Harvard was teaching psychology he gave
298 students a memory test. He found that by reading to them they retained one-tenth of
what they heard; by lecturing they retained three-tenths of what they heard; by picturing it
to them they retained five-tenths of what they saw. (Bricker & Rochester, 1923b, pp.
221–222)
Other authors (Iden, 1918, 1920, 1921; Packard, 1918) attributed similar numbers to US psychologist G. Stanley Hall, for example:
G. Stanley Hall, says that one-tenth of what a child hears becomes a permanent part of that
child, as well as does three-tenths of what he says, and seven-tenths of what he does.
(Packard, 1918, p.118)
We suspect the authors attached the names Münsterberg and Hall in order to add authority the
retention claims, as both were major figures in the new field of experimental psychology. This
presumably corresponds to the more recent practice of ascribing this kind of claims to US
psychologist William Glasser (e.g. Ascough, 2002; Diachun, Dumbrell, Byrne, & Esbaugh, 2006).
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The successes of early experimental psychology may have inspired the various attempts at
quantifying the models, and we also suspect that they have motivated the shift of focus from
amount of time to the amount of information retained. But these early studies do not corroborate
them in any way.
A set of learning modalities similar to those distributed by Treichler (1967) were at some point
fused with a misreading of Edgar Dale’s Cone of experience as a hierarchy of learning modalities
(Molenda, 2004; Subramony, 2003), and these early categories were supplemented and partly
replaced with categories of presentation modalities like “audiovisual”, “demonstrations”, and
“discussion groups”. The resulting hybrid models mix separate and composite perception modalities, and complex presentation modalities (e.g. “audiovisual”; “exhibit”; “demonstrations”). Later
versions also include learning strategies (e.g. “practice”; “immediate use”; “teach others”).

5. Contemporary retention research and the learning pyramids
Today, more than 160 years after the first known publication of a proto-Learning Pyramid, books,
proceedings, peer-reviewed articles, and encyclopaedias continue to distribute the progeny of
these early models (Holbert, 2009; Letrud & Hernes, 2016; Masters, 2013). We must admit that
theoretically, there may be studies published between 1912 and today that to a degree offer
support to some version of the Learning Pyramids. However, the extensive and fruitless searches
performed for this research leaves us confident that these studies are non-existent.
But, some might argue, even if the Learning Pyramids are unsubstantiated as theoretical
models, surely they may serve a practical function? We believe that they would be a poor choice
for heuristic models. We shall argue that the conception of memory assumed by the Learning
Pyramids fails to accommodate basic insights into the structure and function of memory advanced
in the last decades by cognitive psychology. Instead, the Learning Pyramids’ accounts of human
memory are simplistic and inadequate. Despite the numerous transformations and diversifications
of the Learning Pyramids from the 1800s up until today, these models have retained more or less
the same folk-psychological conception of learning and memory as they featured in their early
days: According to the Learning Pyramids, memory is a passive depository directly accessible for
storage via a set of perception modalities. The amount of material retained, and duration, is
primarily, if not exclusively, an outcome of modes of perception and modes of presentation. We
shall make our argument after a short rendition of some key features of memory.
The standard picture of human memory is in large part based on Atkinson and Shiffrin’s Modal
Model of Memory. This model has been “a prominent guiding framework for research” since the
seventies (Healy & McNamara, 1996, p. 143). The standard picture distinguishes three types of
memory stores: sensory-, working- (sometimes referred to as “short-term”), and long-term memory. We base the following presentation of the standard picture on three common psychology
textbooks: Baron (1992); Holt et al. (2015); Smith et al. (2003). Together these publications
illustrate the level and longevity of the consensus on memory:
The sensory memory stores the totality of the immediate information captured by the sensory
apparatus. It handles all perceptual modalities, but most prominently we process visual and
auditory information through iconic and echoic memory. This information is transient; however,
we are able to transfer these memories to our working memory for operation by directing attention to some of the information in the sensory memory. We can code this information into the
working memory with a visual code, a phonological code, alternatively with a semantic code: as
mental pictures, sounds, or by some meaningful associations, respectively. “Mental pictures”
comprises both text as well as images (Baron, 1992; Holt et al., 2015; Smith et al., 2003). UK
psychologist Alan Baddeley has suggested the addition of an episodic buffer that allows integration and manipulation of memories from both working and long-term memory (Holt et al., 2015)
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The capacity of the working memory is limited. We are generally able to hold seven units of
information (e.g. names, phone numbers, items on a shopping list), give or take two, and only for a
few seconds (Baron, 1992; Smith et al., 2003). Later research suggests that the number of units is
even lower (Holt et al., 2015). In order to preserve these fleeing moments of life and learning, we
must transfer them into our declarative or nondeclarative long-term memories (Baron, 1992; Holt
et al., 2015; Smith et al., 2003).
When we are primed, conditioned, or learn skills, whether they are motoric, cognitive or
perceptual, we store this knowledge in the nondeclarative (or “procedural”) memory. The performance, like riding a bike or reciting the alphabet, does not require conscious retrieval. Whereas
personal experiences, facts and concepts are primarily stored in the declarative memory, and
retrieving this information does require a conscious effort (Baron, 1992; Holt et al., 2015; Smith
et al., 2003).
Unlike sensory memory and working memory, information retained by long-term declarative
memory is not structured according to modality. Whether we receive information verbally, by
images, or in writing, this is rarely the format in which these memories are stored. Rather, we
preserve the general gist of meaning of what we read, hear and see, and rarely verbatim or eidetic.
Declarative memory comprises semantic memory and episodic memory. Semantic memory concerns facts and concepts, like the year of the French Revolution. Episodic memory is autobiographical, and we code the information in relation to ourselves (Baron, 1992; Holt et al., 2015; Smith
et al., 2003), for example a memory of a slightly disappointing visit to the remains of the Bastille.
Preserving semantic knowledge is primarily a question of making meaningful connections
through elaborative rehearsal. Encoding several connections in the new information makes it
part of our web of knowledge and thereby better integrated and more accessible (Baron, 1992;
Holt et al., 2015; Smith et al., 2003). An elaborated and increased understanding of the Storming of
the Bastille during the French Revolution creates several associations and connections in the
material, and thereby multiple retrieval routes and increased accessibility of the particularities,
causes, and significance, of this event.
Admittedly, the above rendition of the standard picture of human memory is merely a compendiary presentation of the structure and workings of our memory. However, the standard picture
arguably represents the consensus of cognitive psychology, and has so for decades even though
some issues are under debate. The Learning Pyramids’ conception of memory deviates from this
standard picture in significant ways. First, according to the Learning Pyramids the transferral of
verbal information to declarative long-term memory is a straightforward mechanic allocation of
information independent of a process of encoding, equivalent to a tape recorder that more or less
accurately stores the information transferred to it. Whereas, in the standard picture, encoding
semantic memories into the declarative memory involves construction of information networks.
Second, the stress placed on perception modalities and presentation modalities by several
categories in the Learning Pyramids contradicts the way the semantic declarative memory is
structured. Although modalities like seeing and hearing are significant to some degree in relation
to working memory, they play a minor role in the encoding, long-term storage and retrieval of the
information.
Third, although the most effective learning strategies in several Learning Pyramids, like “practice” and “immediate use”, are indeed recognizable as forms of encoding, they render primarily the
effect of repetition. Admittedly, repetition is a well-tried method of transferring information to
long-term memory, like drilling the alphabet, or the ten-time table. However, these are primarily
strategies for encoding information into the non-declarative memory. Without addressing the
essential educational issue of deep processing, i.e. the elaboration and incorporation of new
information into a meaningful whole, we question whether the Learning Pyramids will be able to
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meet the needs of educators and educational researchers for a substantial catalogue of didactic
strategies, even if they were adequately corroborated.
It seems paradoxical that the Learning Pyramids are often cited in seemingly constructivist
approaches to learning, as arguments for student activation. The model itself describes a one-way
street of communication, of information passing from teacher to students, rather than the
students’ internal construction of knowledge. It stresses repetition as a means of encoding, rather
than contextualization of information into a meaningful network, and knowledge as a fixed entity.
In short, the Learning Pyramids appear to corroborate a realist position in educational philosophy.

6. Conclusion
The Learning Pyramid models were published at least as early as the 1850s, and the hierarchy of
learning modalities originated as no more than a conjecture. Despite their lack of evidence, the
Learning Pyramids have been part of educational debates and practices since the 1850s, and have
since grown from a mere saying, or a commonsensical idea, into a family of quasi-scientific
models. Today, several areas of educational studies consider these models authoritative.
However, despite the plasticity and many varieties of the Learning Pyramids, they have failed to
implement advances made by cognitive psychology, and ignored contradicting evidence.
Consequently, they ought to be rejected both as theoretical and heuristic models.
The Learning Pyramids’ message of activity-based learning probably seems just as fresh and
modern to educationists today as they must have done in the mid-1800s, and we speculate that
they have served as quick and easy ways of contending one’s preference for varieties of activity
and experience-based learning all these years. However, despite their progressive and constructivist appearance, the Learning Pyramids are first and foremost traditional realist learning models,
ranking the efficiency of modes of information transferral.
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