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apa.cls: A genuine LATEX solution for

psychological research articles
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Maroussi, Greece
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Psychological research manuscripts must usually conform to the guide-
lines of the American Psychological Association (APA) publication man-
ual. LATEX document class apa.cls implements the structural require-
ments of the manual, so that authors only have to concern themselves
with manuscript content. By separating appearance from content, in
LATEX fashion, apa.cls can provide visually distinct outputs from the
same manuscript file, thus producing manuscript-format or journal-style
documents by switching a processing option. This article presents a bit
of history and context for the development of apa.cls, noting the crit-
ical importance of an active online community of developers and users.
There are several technical issues involved in handling the requirements
of the APA manual, and these are discussed here along with their solu-
tion provided in apa.cls. The special macros and options of apa.cls

are presented, with examples, on the topics of titles/headers, sectioning,
lists, floats, typefaces, appendices, internationalization, and conditionals.

1 Introduction and goals

In the field of psychology, authors of scientific articles are typically required to
submit their manuscripts for publication following the guidelines of the Publi-
cation Manual of the American Psychological Association (APA; Fifth Edition
2001, henceforth simply “the manual”). This set of guidelines is known as “APA
style” (see also apastyle.org). The prescriptions of the manual are not lim-
ited to the usual requirements for double spacing and wide margins (meant
to facilitate the editorial process as it was done in past decades, prior to the
widespread adoption of electronic submission and computer processing), but
also affect many, if not all, possible aspects of formatting, content structuring,
vocabulary, and phrasing.

Naturally, what an author writes is not something that the computer can
help with, as long as s/he has something to say. How an author formats the
document, however, is not something that the author should have to deal with,
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34 A. Protopapas

at any point during preparation of the manuscript. In contrast to the users of
“word processing” software monsters, readers of this journal are familiar with
the obvious fact that the appearance of a document is separable from, and
largely independent of, the document’s content. Moreover, technology allows
most of the formatting concerns to be handled automatically, thus freeing the
author to consider issues of content and structure. In particular, LATEX is an
extremely valuable tool built around this fundamental concept.

At a first approach, then, the existence of a set of guidelines for formatting
manuscripts presents an obvious challenge to the LATEX user. This challenge
makes up the initial requirement for an APA-style processing option within the
context of LATEX. Because the manual defines precisely the form of every page
of the manuscript, and not simply how to handle individual issues within a
generic text form, the desired processing option must be a LATEX class and not
a style package. Using a document class, LATEX is assigned the task of handling
the appearance of the entire, complete document.

Beyond this first typesetting goal, which concerns submitting manuscripts
to journal editors, the manual presents an additional problem for the APA-style
writer. Specifically, by double-spacing the entire text and removing tables, fig-
ures, and footnotes from the point in the text where they are relevant, the
manual ensures that the resulting manuscript is so highly unreadable and aes-
thetically offensive that it is not appropriate for dissemination. Taking into
account the often extremely long delay between submission and appearance in
print, this can be a serious impediment to the timely spread of useful scientific
information.

Thus the goal of a comprehensive approach to the APA style within the
scope of LATEX must include an option to present a reasonably typeset article
with easy to follow text and properly placed floating elements. Because LATEX
facilitates, indeed enforces, the separation of form from content, it is in fact
possible to create a number of visually distinct forms of the same content,
based on different typesetting options. This is what apa.cls accomplishes for
the APA-style writer.

In summary, the main set of constraints that have guided the development
of apa.cls are:� For the production of manuscripts for submission to journal editors, full

conformance to the specifications of the manual to the extent that can
be handled automatically.� Alternative document form familiar and easily readable for the audience
of technical psychological literature.� No effort on the part of the author related to the appearance of the
manuscript or of the alternative form(s).� Conformance to the standard LATEX conventions and macros for common
elements such as sectioning, captions etc.
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apa.cls for psychological research articles 35� Minimal, and intuitive, extension of the standard macro set for APA-
specific usage, aiming to support the LATEX user as much as the APA-style
author.

In the following sections I describe how these principles were applied in the
development of apa.cls and I show the extent to which the stated goals for
the document class have been achieved.

2 Overview and context of development

2.1 The relevance of historical context

The manual specifies precisely what each of the manuscript pages must contain.
For example, manuscript page 1 (the “title page”) must contain the page header
and page number at the top right corner, a capitalized short title following the
label “Running head:”, the manuscript title, the author names grouped by
institution followed by the corresponding affiliation(s) in a separate line, and
so on. Figure 1 shows a few pages from a manuscript conforming to these rules.
Note the separate pages for “Abstract,” “Author Note,” “Footnotes,” “Figure
Captions,” as well as the table and figure pages.

Each of the manual specifications poses a separate problem. Some of these
problems are relatively simple, such as setting the margins, headers, line spac-
ing, (no) hyphenation etc. These can be addressed with standard LATEX options,
macros, or packages. At the time the first version of the predecessors of apa.cls
was created, more than ten years ago, before the advent of LATEX2e and the
now more or less standard distrubutions, these issues were already easy to
address with TEX commands such as for length setting. Today things are even
easier, thanks to improvements and additions such as the geometry package,
fancyhdr, spacing, etc. APA style, however, prescribed a number of much
more complicated requirements that were not so straightforward to address
with parameter setting approaches. These include sectioning, captions, floats,
citations, footnotes, and a few others.

Fortunately, apa.cls was not created in a void. A number of LATEX con-
tributors had already worked on some of the most important components of
APA requirements, including citations and sectioning. Among style files such
as theapa, newapa, and newapa2, the approach of Young U. Ryu was the most
complete and up-to-date at the time, and also addressed APA guidelines for
lists, which deviate significantly from the LATEX standard. Other packages,
not tailored specifically to APA style but serving related purposes for other
types of documents, were also available in CTAN. Among those, endfloat

and endnote were probably the least dispensable, while fancyheader (later
renamed fancyhdr) provided useful additional flexibility.

Perhaps the most severe APA-specific obstacle to the creation of a fully
functional apa.clswas a fully conforming and well-behaving bibliography style
to handle both in-text citations and document-end reference lists. This problem
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APA style example 1

Running head: EXAMPLE OF APA STYLE TYPESETTING

An example of typesetting using apa.cls

Athanassios Protopapas

Institute for Language & Speech Processing

Second Author and Third Author

Another Institution, Somewhere

Contact info: Athanassios Protopapas

Institute for Language & Speech Processing

Artemidos 6 & Epidavrou

GR-15125 MAROUSSI

Greece

Phone: +30 210 6875409

Fax: +30 210 6854270

e-mail: protopap@ilsp.gr

APA style example 2

Abstract

The assignment of stress when reading Greek can be based on lexical and orthographic

information. 170 seventh-grade children read lists of isolated words and pseudowords. A

large proportion of stress assignment errors were made in pseudoword reading, especially

on the items that do not follow the most frequent penultimate stress pattern. Analysis of

text corpora indicates that ignoring written stress diacritics would result in less than 1%

errors, without taking into account disambiguating effects of context. It is tentatively

suggested that, in reading Greek, stress assignment is primarily lexical. The results are

consistent with a hypothesis that the bisyllabic trochee is the default metrical frame in

Greek. APA style example 3

An example of typesetting using apa.cls

Reading words entails, among other things, assembly of the phonological code

making up the word’s pronunciation. In addition to putting together the appropriate

string of phonemes, on the segmental level, stress must affect the output on the metrical

level. In a language with lexical stress that can vary its position on the word, stress

assignment cannot be a standard routine but must be lexically informed. Therefore, for

each word, the reader has to determine the correct stress location and modify the

pronunciation plan for the corresponding syllable accordingly. If the written form of the

language provides diacritics indicating stress position, it is reasonable to expect that these

diacritics will be typically used by the readers to enhance reading performance.

However, it is not possible to characterize the typical usage of diacritics based on

words: because lexical representations must include stress assignment, external sources of

stress information (such as written diacritics) cannot be distinguished from internal

sources (such as stored information in the mental lexicon). Pseudowords, on the other

hand, which have no lexical representations, are expected to be read via a standard

decoding routine on the basis of the written information, which is the only available

source (as long as the pseudoword do not resemble words sufficiently to be read by

analogy). Here I present evidence, from schoolchildren reading pseudowords, suggesting

that stress diacritics are not fully utilitized, that is, that stress assignment is sometimes

made without regard to the written diacritic. I relate this counterintuitive result to

analyses of stress assignment statistics in Greek text, the results of which call into

question the reliability of stress diacritics.

Stress in Modern Greek

In Standard Modern Greek (henceforth plainly “Greek”), the stress domain is the

phonological word (Malikouti-Drachman & Drachman, 1989; Petrounias, 2002), which

APA style example 3

An example of typesetting using apa.cls

Reading words entails, among other things, assembly of the phonological code

making up the word’s pronunciation. In addition to putting together the appropriate

string of phonemes, on the segmental level, stress must affect the output on the metrical

level. In a language with lexical stress that can vary its position on the word, stress

assignment cannot be a standard routine but must be lexically informed. Therefore, for

each word, the reader has to determine the correct stress location and modify the

pronunciation plan for the corresponding syllable accordingly. If the written form of the

language provides diacritics indicating stress position, it is reasonable to expect that these

diacritics will be typically used by the readers to enhance reading performance.

However, it is not possible to characterize the typical usage of diacritics based on

words: because lexical representations must include stress assignment, external sources of

stress information (such as written diacritics) cannot be distinguished from internal

sources (such as stored information in the mental lexicon). Pseudowords, on the other

hand, which have no lexical representations, are expected to be read via a standard

decoding routine on the basis of the written information, which is the only available

source (as long as the pseudoword do not resemble words sufficiently to be read by

analogy). Here I present evidence, from schoolchildren reading pseudowords, suggesting

that stress diacritics are not fully utilitized, that is, that stress assignment is sometimes

made without regard to the written diacritic. I relate this counterintuitive result to

analyses of stress assignment statistics in Greek text, the results of which call into

question the reliability of stress diacritics.

Stress in Modern Greek

In Standard Modern Greek (henceforth plainly “Greek”), the stress domain is the

phonological word (Malikouti-Drachman & Drachman, 1989; Petrounias, 2002), which

APA style example 3

An example of typesetting using apa.cls

Reading words entails, among other things, assembly of the phonological code

making up the word’s pronunciation. In addition to putting together the appropriate

string of phonemes, on the segmental level, stress must affect the output on the metrical

level. In a language with lexical stress that can vary its position on the word, stress

assignment cannot be a standard routine but must be lexically informed. Therefore, for

each word, the reader has to determine the correct stress location and modify the

pronunciation plan for the corresponding syllable accordingly. If the written form of the

language provides diacritics indicating stress position, it is reasonable to expect that these

diacritics will be typically used by the readers to enhance reading performance.

However, it is not possible to characterize the typical usage of diacritics based on

words: because lexical representations must include stress assignment, external sources of

stress information (such as written diacritics) cannot be distinguished from internal

sources (such as stored information in the mental lexicon). Pseudowords, on the other

hand, which have no lexical representations, are expected to be read via a standard

decoding routine on the basis of the written information, which is the only available

source (as long as the pseudoword do not resemble words sufficiently to be read by

analogy). Here I present evidence, from schoolchildren reading pseudowords, suggesting

that stress diacritics are not fully utilitized, that is, that stress assignment is sometimes

made without regard to the written diacritic. I relate this counterintuitive result to

analyses of stress assignment statistics in Greek text, the results of which call into

question the reliability of stress diacritics.

Stress in Modern Greek

In Standard Modern Greek (henceforth plainly “Greek”), the stress domain is the

phonological word (Malikouti-Drachman & Drachman, 1989; Petrounias, 2002), which

APA style example 3

An example of typesetting using apa.cls

Reading words entails, among other things, assembly of the phonological code

making up the word’s pronunciation. In addition to putting together the appropriate

string of phonemes, on the segmental level, stress must affect the output on the metrical

level. In a language with lexical stress that can vary its position on the word, stress

assignment cannot be a standard routine but must be lexically informed. Therefore, for

each word, the reader has to determine the correct stress location and modify the

pronunciation plan for the corresponding syllable accordingly. If the written form of the

language provides diacritics indicating stress position, it is reasonable to expect that these

diacritics will be typically used by the readers to enhance reading performance.

However, it is not possible to characterize the typical usage of diacritics based on

words: because lexical representations must include stress assignment, external sources of

stress information (such as written diacritics) cannot be distinguished from internal

sources (such as stored information in the mental lexicon). Pseudowords, on the other

hand, which have no lexical representations, are expected to be read via a standard

decoding routine on the basis of the written information, which is the only available

source (as long as the pseudoword do not resemble words sufficiently to be read by

analogy). Here I present evidence, from schoolchildren reading pseudowords, suggesting

that stress diacritics are not fully utilitized, that is, that stress assignment is sometimes

made without regard to the written diacritic. I relate this counterintuitive result to

analyses of stress assignment statistics in Greek text, the results of which call into

question the reliability of stress diacritics.

Stress in Modern Greek

In Standard Modern Greek (henceforth plainly “Greek”), the stress domain is the

phonological word (Malikouti-Drachman & Drachman, 1989; Petrounias, 2002), which

APA style example 29

References

Bakamidis, S., & Carayannis, G. (1987). ‘Phonemia’: A phoneme transcription system for

speech synthesis in Modern Greek. Speech Communication, 6, 159–169.

Bates, E., Wulfeck, B., & MacWhinney, B. (1991). Cross-linguistic research in aphasia:

An overview. Brain and Language, 41, 123–148.

Burani, C., & Arduino, L. S. (2004). Stress regularity or consistency? Reading aloud

Italian polysyllables with different stress patterns. Brain and Language, 90, 318–325.

Cappa, S. F., Nespor, M., Ielasi, W., & Miozzo, A. (1997). The representation of stress:

Evidence from an aphasic patient. Cognition, 65, 1–13.

Colombo, L. (1992). Lexical stress and its interaction with frequency in word

pronunciation. Journal of Experimental Psychology: Human Perception and

Performance, 18, 987–1003.

Dick, F., Bates, E., Wulfeck, B., Utman, J. A., Dronkers, N., & Gernsbacher, M. A.

(2001). Language deficits, localization, and grammar: Evidence for a distributive

model of language breakdown in aphasic patients and neurologically intact

individuals. Psychological Review, 108, 759–788.

Dominguez, A., & Cuetos, F. (2001). Lexical stress in visual word recognition: contrastive

value in Spanish. Unpublished manuscript, University of La Laguna, Departamento
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Appendix

List of wordsde DE kajistì ka.Ti."stos spoggalie�a spo.ga.li."i.aanad�swsh a.na."Da.so.si pur pir exofloÔmeno e.kso."flu.mE.nosfarmake�o faR.ma."ci.o gh Ji w osparèa pa."RE.a sun sin oporwpwle�o o.po.Ro.po."li.otèsseri "tE.sE.Ris maljak� mal.Ta."ka alqhme�a al.çi."mi.assan�da sa."ni.Da antilìpe a.di."lo.pEs gon�tisa Go."na.ti.sabraqoplagi� vra.xo.pla."Ja metr jhke mE."tri.Ti.kE pw posèna "E.nas af¸tisto a."fo.ti.stos a aspareljìn pa.REl."Ton atrìmhto a."tRo.mi.tos bìlia "vo.Lapurkagi� piR.ka."Ja tuflìmuga ti."flo.mi.Ga kèdrino "ce.DRi.nosekd�dw Ek."Di.Do anasa�nw a.na."sE.no fw fos�rqisa "aR.çi.sa fter¸n ftE."Ron fron�meye fRo."ni.mE.psEparembatikì pa.REm.va.ti."ko zwtikì zo.ti."kos ntanteÔw da."dE.vore RE aseb¸ a.sE."bos fa�nomai "fE.no.mEkalìgousta ka."lo.Gu.sta qar�mi xa."Ra.mi kìsmhma "ko.zmi.mamhn min mp�mia ba.mña qoreut  xo.RE."ftisfti�qthkan "ftça.xti.kan prote�nei pRo."ti.nis gwn�a Go."ni.aid�w i."Di.os pa�rnw "pER.no èlasma "E.la.zmapugmaq¸ piG.ma."xo de�gma "DiG.ma poul�w pu."la.okajarì ka.Ta."Ros pa pas èkfrash "ek.fRa.siafor¸ a.fo."Ro bolbì vol."vos mìka "mo.kaqeirotìnhsh çi.Ro."to.ni.si istì i."stos skon�zei sko."ni.ziprob�lloun pRo."va.lun kai cE x�plwma "ksa.plo.matag  ta."Ji ant� a."di f�lajlo "fi.la.TlosdÔsh "Di.si jl�yh "Tli.psi br�se "vra.sE

Figure 1: Sample pages from an APA-style manuscript as can be submitted for
publication to a journal.



i

i

“eutypon1619” — 2007/10/3 — 12:47 — page 37 — #41
i

i

i

i

i

i

apa.cls for psychological research articles 37

APA style example 34

Author Note

The author is indebted to Svetlana Gerakaki and Stella Alexandri, for transcribing

all the taped reading tests, and counting and categorizing the errors, and to Aimilios

Chalamandaris and Nick Hatzigeorgiou, for help with obtaining and processing the text

corpora. Thanks are due to Nicolás Gutiérrez Palma and Fernando Leal for useful

discussions and comments on the manuscript, and to Christos Skaloumbakas for his

long-time collaboration on learning disability assessment, which produced the data that

led to the observation underlying this article. Correspondence may be sent to the author

at ILSP, Artemidos 6 & Epidavrou, GR-15125 Maroussi, Greece; e-mail:

protopap@ilsp.gr.
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Footnotes

1Certain dialectal variations allow, in rare cases, stress on the syllable preceding the

antepenultimate (Petrounias, 2002), but these do not concern us in the present article,

which deals with the “standard” dialect as spoken, e.g., in Athens.

2Personal pronoun pre-clitic monosyllables are also optionally marked with a stress

diacritic when it is judged that they might be confused with the identical possesive

pronouns.

3One of the items could be read either with four syllables, or with three syllables

after optional palatalization. This affects the calculation of intended and actual stress

assignment syllable but not the judgment of correct or incorrect stress. Only 7 stress

errors were made in total on this item, therefore none of the proportion calculations

reported here are substantially affected. Post-hoc, the low error rate suggests that the

intended 3-syllable reading was in fact preferred.

4Examination of the 10% of the items (words) most frequently mis-stressed suggested

that they were similar to frequent words with different stress patterns or had alternative

pronunciations. They were dik�ste (21 errors), gwn�a (20), exwfloÔmeno (18), pern¸ (13),maljak� (13), kèdrino (13), antilìpe (10), and bolbì (9). These 8 items accounted for

60% of all word stress assignment errors. Therefore it appears that the main source of

stress assignment errors was itself lexical.

APA style example 37

Table 2

The caption of the table goes here.

Factor 2

Factor 1 Condition A Condition B

First 586 (231) 649 (255)

2.2 7.5a

Second 590 (195) 623 (231)

2.8 2.5b

aNotes to table material are easy.

bNotes must be numbered manually.
APA style example 43

Figure Captions

Figure 1. Proportion of pseudoword reading errors in stress assignment (left) and

segmental identity (right) as a function of correct stress position and phonological

difficulty. Penult means stress on the penultimate syllable; antep on the

antepenultimate. The three categories of difficulty are defined on the basis of the total

number of segmental errors made by all schoolchildren on each item. “Easy:” 0–9 errors

(10 items); “medium:” 10–19 errors (5 items); and “difficult:” 20 or more errors (5 items).

Figure 2. Distribution of the children over the total number of personal pseudoword

reading errors in stress assignment (left) and segmental identity (right).

Figure 3. Relation of the total number of stress assignment errors in pseudoword reading

to word reading speed, a standard index of general reading ability. Each circle corresponds

to one student.

APA style example, Figure 3
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38 A. Protopapas

was solved most satisfactorily with the apacite package, which built somewhat
on the earlier citation code of theapa, then extended and completed it while
circumventing difficult encoding and memory limitation issues presented by the
available LATEX and BibTEX of that time. Because apacite is described by its
author Erik Meijer elsewhere in this issue, and because it fully and completely
addresses the citation and reference issues of APA style, these issues are not
discussed further in the present article.

Thus the basic ingredients for creating the APA class were more or less
present on the Internet of those times. I cannot overemphasize the role of both
the Internet and the open TEX/LATEX community, with the spirit of contribu-
tion and collaboration, in making useful larger-scale projects such as apa.cls
feasible. Not only was I (and still am) insufficiently knowledgeable of both
TEX and LATEX to carry out such a project starting from scratch; but also the
requirements in time investment would simply have been overwhelming for a
project to tackle each and every peripheral issue arising in the battle with the
monster called APA manual. Naturally, development of apa.cls also benefitted
immeasurably from the contributions, comments, and extensive testing of many
users and developers, as chronicled in the class changelog, which accompanies
every release.

2.2 Conformance to requirements: problems, solutions,

lessons, and side-effects

The manual requirements for lists, sectioning, footnote and float placement (at
document end), and headers, were handled mostly by the aforementioned pack-
ages, even though some modifications to those packages were necessary in order
to make their output conforming with the manual. These modifications high-
lighted once more the need for structured approaches to typesetting, because
they presented novel instances of separating function (such as postponing a
float till the end of the document) from appearance (such as selecting a type-
face for displaying the float caption). Fitting caption display to the manual
specifications was in fact sufficiently involved that no package could be para-
metrically modified at the time, leading to the inelegant but functional solution
of copying from latex.ltx the code that implemented captions and modifying
it at its deepest levels.

Setting the title page presented an interesting challenge, because it was
desirable to retain the LATEX concept of defining authors etc. in the preamble
(and activating their appearance with a \maketitle command) while conform-
ing to the manual rules and at the same time presenting a usable and helpful
interface to the author that would help avoid mistakes. On the one hand, set-
ting the authors in APA style is primarily dictated by how many affiliations
are present, that is, in how many institutions the work was performed, because
affiliations serve to group author names that are successive in the authorship
sequence. On the other hand, author groups and affiliations must be provided
to LATEX separately from each other, not only because they constitute different
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structural elements, but also (and more importantly) because they may have
to be displayed differently or participate in different internal macros later on.
The adopted solution, with a range of one up to six affiliations, as described
in Section 3.1 below, fulfills these requirements and also provides consistency
checking by verifying the number of declared author groups against the number
of affiliations.

The rest of apa.cls constitutes primarily a specification of the appearance
of a complete document, taking full control over the initial pages, using material
declared in the preamble, as well as of the final pages, based on mechanisms
defined in endfloat and endnote. In true LATEX spirit, the class defines the
entire document and uses packages to control local aspects of the text. The
scope of apa.cls is thus very clearly defined to be the creation of manuscripts
for publication in journals. This is important to stress because, as a document
class, apa.cls is also cleary inappropriate for other types of documents, such
as books or theses, even when such documents may share certain requirements
with APA manuscripts, such as citation format, float placement, page design
etc. As explained in the distribution and online documentation, apa.cls is
most definitely not a document class for typesetting theses, books, or non-APA
articles.

Given the basic structure and content of a manuscript that defines the
necessary elements according to the manual guidelines, the complete separation
of content from appearance naturally imposed by LATEX permits alternative
processing of the same source file with rather spectacular results. Figure 2
shows the same manuscript as presented in Figure 1 but processed with the
jou (“journal” look) option of apa.cls instead of man (“manuscript” look).
The appearance is based on journals published by APA as they are typeset
by APA from the submitted manuscripts, because this is a format to which
authors of technical psychological articles are accustomed and can easily follow
its conventions. This format selection also allows authors to approximate the
future look of their manuscripts (when they will be published articles) and
make adjustments in tables, equations etc. (seeing, for example, whether they
fit in a single column or not), taking into account the actual dimensions and
constraints of published material.

An obvious additional advantage of this format is that it requires and uses
precisely those structural elements that are present in the manuscript form,
thus effectively obviating the need for any additional effort on the part of the
author. The only exception to this is the publication-related information added
by the journal publisher on the top of the first page of each article, for which
special macros have been defined in apa.cls.

The implementation of the journal look has alleviated several problems pre-
sented by the manuscript look, such as end placement for floats and footnotes,
while creating a few new ones, such as tight setting of several disparate elements
on the first page and double-column balancing. To best approximate actual
journal look, it was also necessary to use a Times-like typeface, with associ-
ated symbols. Similarly to the manuscript look, most of these problems were
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be all-or-none. Consistent with the findings on structural
regularities from Italian and Spanish, it is possible that sub-
lexical frequency effects may play an important role. In the
highly inflected Greek language, morphological resemblance
may provide additional cues to stress assignment. The ef-
fects of unambiguously stressed word endings (morpholog-
ically determind) can be investigated using nonwords con-
structed to resemble selected inflectional forms but no partic-
ular words. Thus, future studies can determine the degree to
which item-level and distributional lexical sources contribute
to stress assignment in reading. In addition, response time
studies will be needed to discern the time course of stress as-
signment when different sources of information are present,
in agreement or in conflict with one another.

The present study was conducted in the context of very
little relevant background, since stress assignment remains a
largely neglected aspect of the reading process. As such, it
raises more questions that it may answer. If the phenomenon
observed here, of imperfect processing of stress diacritics,
is replicated and extended to adult readers, it will then be
important to investigate developmentally the role of stress
diacritics in the various stages of learning to read, from the
first grade through adulthood.

In conclusion, in this article I have presented evidence
that Greek schoolchildren at the 7th grade do not base their
stress assignment entirely on stress diacritics when reading.
Statistical analyses of text corpora justify imperfect reliance
on the diacritics because they are rarely necessary to disam-
biguate words (and as frequently incorrect). This is by no
means an endorsement of an inattentive reading strategy or
of officially omitting stress diacritics when writing. On the
one hand, participants clearly paid at least some attentionto
the diacritics, because they read even pseudowords correctly
more often than not. On the other hand, the effect of the dia-
critics on reading efficiency remains unknown, and is worth
investigating. Further research is needed to clarify the role of
alternative sources of stress assignment information and the
cognitive processes involved in assembling the phonological
words from the segmental and metrical frames when reading.
Future study should also identify where difficulties may arise
from, when processing stress assignment during reading, and
then help develop and teach optimal reading strategies.
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The assignment of stress when reading Greek can be based on lexical and orthographic in-
formation. 170 seventh-grade children read lists of isolated words and pseudowords. A large
proportion of stress assignment errors were made in pseudoword reading, especially on the
items that do not follow the most frequent penultimate stress pattern. Analysis of text corpora
indicates that ignoring written stress diacritics would result in less than 1% errors, without tak-
ing into account disambiguating effects of context. It is tentatively suggested that, in reading
Greek, stress assignment is primarily lexical. The resultsare consistent with a hypothesis that
the bisyllabic trochee is the default metrical frame in Greek.

Reading words entails, among other things, assembly of
the phonological code making up the word’s pronuncia-
tion. In addition to putting together the appropriate string
of phonemes, on the segmental level, stress must affect the
output on the metrical level. In a language with lexical stress
that can vary its position on the word, stress assignment can-
not be a standard routine but must be lexically informed.
Therefore, for each word, the reader has to determine the
correct stress location and modify the pronunciation plan for
the corresponding syllable accordingly. If the written form
of the language provides diacritics indicating stress position,
it is reasonable to expect that these diacritics will be typically
used by the readers to enhance reading performance.

However, it is not possible to characterize the typical us-
age of diacritics based on words: because lexical represen-
tations must include stress assignment, external sources of
stress information (such as written diacritics) cannot be dis-
tinguished from internal sources (such as stored information
in the mental lexicon). Pseudowords, on the other hand,
which have no lexical representations, are expected to be
read via a standard decoding routine on the basis of the writ-
ten information, which is the only available source (as long
as the pseudoword do not resemble words sufficiently to be
read by analogy). Here I present evidence, from schoolchil-
dren reading pseudowords, suggesting that stress diacritics
are not fully utilitized, that is, that stress assignment issome-
times made without regard to the written diacritic. I relate
this counterintuitive result to analyses of stress assignment

The author is indebted to Svetlana Gerakaki and Stella Alexan-
dri, for transcribing all the taped reading tests, and counting and
categorizing the errors, and to Aimilios Chalamandaris andNick
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observation underlying this article. Correspondence may be sent to
the author at ILSP, Artemidos 6 & Epidavrou, GR-15125 Maroussi,
Greece; e-mail: protopap@ilsp.gr.

statistics in Greek text, the results of which call into question
the reliability of stress diacritics.

Stress in Modern Greek

In Standard Modern Greek (henceforth plainly “Greek”),
the stress domain is thephonological word (Malikouti-
Drachman & Drachman, 1989; Petrounias, 2002), which in-
cludes one content word plus any adjacent clitics (closed-
class words) that attach themselves metrically to it. For ex-
ample,/"spi.ti/ (“house”)–/to."spi.ti.mu/ (the house my→
“my house”). Each phonological word carries stress on one
syllable, which must be one of the last three syllables.1 A
second stress on the same phonological word emerges when
clitics attaching to the end of a content word would result in
a violation of the three-syllable constraint (Holton, Mack-
ridge, & Philippaki-Warburton, 1997), for example if the
content word was already stressed on the antepenultimate:
/pa."Ra.Ti.Ro/ (“window”)–/to.pa."Ra.Ti."Ro.mu/ (“my win-
dow”). Thisencliticstress results in doubly-stressed words.

Stress position is lexical, that is, it may vary and it con-
tributes to lexical identity. Many word pairs exist that differ
only in stress, for example/"JE.Ros/ (“old man”)–/JE."Ros/
(“strong”). That is, the same sequence of phonemes, syl-
labified in the same way, may be stressed on either of two
syllables, thus forming two distinct words, or a stress-based
minimal pair.

In written Greek, stress is indicated by a special diacritic
(similar to the French acute), which is placed over the vowel
of the stressed syllable on written words with more than one
syllable. Contemporary spelling rules dictate that every word
with two or more syllables obligatorily bears a stress dia-
critic; omission of the diacritic is a spelling error. There-
fore there is always an orthographic indication of the correct
stress position. In contrast, a stress diacritic is never indi-
cated on monosyllables, except for 3 specific cases: thewh-
wordspoÔ (“where”) andp¸ (“how”), which are marked to

1 Certain dialectal variations allow, in rare cases, stress on the
syllable preceding the antepenultimate (Petrounias, 2002), but these
do not concern us in the present article, which deals with the“stan-
dard” dialect as spoken, e.g., in Athens.
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in genitive plural). Only 24% of the pairs corresponded to
two distinct lexical entries, that is, two words with different
meanings (e.g.,mètro “meter” vs.metrì “metro”), including
morphological differences (e.g.,xèqna, 2nd person singular
imperative, vs.xeqn�, 3rd person singular indicative, of the
verb meaning “to forget”). These “true” stress minimal pairs
account for 71% of the occurrences of both members of all
pairs. Therefore the percentage of stress-ambiguous wordsin
text can be estimated at 0.71×0.05, or approximately 3.6%.

In the 930,755 items of the L corpus, 60,744 stress min-
imal pairs were identified, of which 15,610 form double-
stress pairs. The vast majority of the 45,134 stress mini-
mal pairs occur because of misstressed tokens in the corpus.
Although the contribution of very rare words should not be
dismissed, the effect of (low-frequency) typographical errors
becomes obvious if items occurring only once or twice (in
268 million) are removed from the calculation, in which case
the number of stress minimal pairs drops in half. Alterna-
tively, close examination of a random (1%) sample of the
45,134 matches reveals that 22% of the matches are alterna-
tive stress patterns for the same word, 41% are due to errors
in the corpus text (misplaced stress diacritic), 26% concern
rare foreign names with uncertain stress, and only 11% of
the matching pairs reflect genuine stress-based lexical dif-
ferences. These latter matches amount for 5.7% of the ap-
proximately 173 million total occurrences of matching items.
Therefore the estimated percentage of truly stress-ambiguous
words in text is estimated from the L corpus at 3.7%, in close
agreement with the estimate from the C corpus.

A complementary approach to assessing the importance of
stress minimal pairs is to calculate the proportion of words
that would be incorrectly read if there were no stress dia-
critics and no context bias to lexical disambiguation. In this
case the sole source of stress assignment might be derived
lexically, from the most frequent segmentally compatible en-
try in the lexicon. In other words, for each stress minimal
pair we assume that all occurrences of both items would be
stressed in the position that is correct for the most frequent
of the two. Thus, for each pair, the least frequent would al-
ways be mis-stressed, and its frequency would be added to
the overall rate of mis-stressing. The total number of oc-
currences of all the minimum-frequency pair members is 2.1
million, amounting to only 0.8% of the corpus text.

So, if one had no stress diacritics at all and one always
read every word with the stress pattern, lexically determined,
corresponding to its most frequent variant, one would be
wrong less than 1% of the time. Taking into account that
many of the detected pairs occur because of typos (i.e., low-
frequency mis-stressings, 41% in the random 1% sample, ac-
counting for at least 0.6% of total occurrences), it becomes
evident that such a lexical strategy would distort as often as
it would correct the reading of this kind of text. In addition,
the assumption that context plays no role in lexical selection
is certainly incorrect. If the lexical strategy is allowed to be
influenced by context, rather than by highest frequency al-
ternative alone, the proportion of actual reading errors would
drop much further.

Table 2
The caption of the table goes here.

Factor 2
Factor 1 Condition A Condition B
First 586 (231) 649 (255)

2.2 7.5a

Second 590 (195) 623 (231)
2.8 2.5b

aNotes to table material are easy.
bNotes must be numbered manually.

Word and pseudoword reading

Given that the necessity of the written diacritic is com-
parable to its unreliability, it was interesting to examinethe
actual use of stress diacritics in reading Greek. Pseudowords
were used, for which no lexical information is available and
therefore the diacritics necessarily serve as the only valid
cue to stress position. Errors in stress assignment when
reading pseudowords will indicate imperfect processing of
the diacritics. Errors can be analyzed with respect to per-
sonal attributes (such as reading ability) and stimulus fea-
tures (such as phonological complexity or conformance to
a default stress pattern), in order to identify aspects of the
stress assignment mechanism during the reading process. A
word reading task was also employed in order to estimate
individual reading ability and also as a baseline for stressas-
signment performance in the presence of lexical information.

Method

Subjects. 170 seventh-grade children (89 boys) from 6
schools participated in the study. The schools were selected
to cover a wide range of socioeconomic status, from the
province of Attiki (which includes Athens). The mean (±σ)
age of the participants was 151±6 months and their mean
performance on Raven’s Standard Progressive Matrices test
of nonverbal intelligence (full 60-item version) was 37±10
(raw score). Participants were self-selected in that only chil-
dren who returned a consent form signed by their parents
were tested. However, it was evident from the results of
the full testing battery (not reported here) that the full range
of ability and academic performance was represented in the
sample.

Materials. 20 pseudowords were taken from Maridaki-
Kassotaki (1998), originally constructed to test working
memory, designed to not resemble real words or particular
word types, while respecting the phonotactic constraints of
Greek. They ranged in length from 2 to 5 syllables (mean
length 3.53±1.17) and contained 0 to 2 consonant clusters
(mean number 1.15±0.49; see list in Table 5). Stress posi-
tion, always indicated by a diacritic, was on the antepenul-
timate for 7 items, on the penultimate for 9 items, and on
the final syllable for the remaining 3 items (mean position
2.21±0.71). The 20 items were printed in lowercase, in order
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Figure 2. Distribution of the children over the total number of personal pseudoword reading errors in stress assignment (left) and segmental
identity (right).
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Figure 3. Relation of the total number of stress assignment errors
in pseudoword reading to word reading speed, a standard index of
general reading ability. Each circle corresponds to one student.

accuracy both to the individual pseudoword difficulty and to
general word reading ability indicates that a resource limita-
tion may play an important role.

A possible conclusion is that, even though diacritics are
simple and unambiguous cues to stress position, it is costlyto
decode them. Certainly it is costlier than not decoding them,
especially if (a) lexical access is typicallyaccuratewithout
regard to the stress diacritic and (b) stress assignment is de-
rivedeasilyfrom the internal lexical representation following
lexical access. It is reasonable to assume that once a word is

accessed, all information related to it, including stress as-
signment, is automatically available at little or no resource
cost. It is not so straightforward to determine the extent to
which lexical access accuracy in reading is dependent on the
written stress diacritics.

It is possible that stress assignment decoding is a diffi-
cult, resource-straining process, and readers fail to complete
it when they are occupied with otherwise demanding mate-
rial. However, an alternative interpretation is that stress dia-
critics add little information to the lexical knowledge already
activated by the sight vocabulary of the experienced reader.
That is, perhaps readers can relatively easily and reliably
guess the correct phonological form of a word (including
its stress) based on the orthographic representation and cu-
mulative (phrase and pragmatic) context. Italian and Russian
readers do it, without the aid of stress diacritics; why not also
Greek readers? If this is the case, then it might be beneficial
to preferentially ignore external stress assignment informa-
tion, which can be “easily” guessed or derived, and focus on
segmental information, which must be computed, especially
in computationally intensive cases, when resources are lim-
ited or inefficiently deployed.

General Discussion

The experimental measures indicate that 12–13 year old
readers, when reading, sometimes assign stress with little
regard for the clearly written stress diacritic. Informal ob-
servations by educators (primary and secondary education
teachers) indicate that an increasing (still small) proportion
of schoolchildren do not use the stress diacritic when writ-
ing, thus misspelling every word with more than one syllable.
The growing trend of omitting stress diacritics in informal
writing is most obvious in the domain of electronic commu-
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Table 5
Relevant properties and total number of stress assignment and segmental errors for each pseudoword.
Pseudoword Pseudoword Stress Number of Number of Total number of errors
spelling pronunciation position syllables clustersa Stress Segmental Bothmnèzo "mnE.zo 2 2 1 0 5 0splèbo "splE.vo 2 2 2 0 16 0bigdì vi."GDos 1 2 1 34 9 3qripì xRi."po 1 2 1 16 9 1gkroblìn gRo."vlon 1 2 2 9 18 4ètobli "E.to.vli 3 3 1 26 8 2sked�ti sce."Da.tis 2 3 1 4 5 1bloumèdia vlu."mE.DJab 2 (or 3) 3 (or 4) 1 7 7 1èsmato "E.zma.to 3 3 1 18 8 3datrìli Da."tRo.li 2 3 1 2 8 0kagistrèni ka.Ji."stRE.ni 2 4 2 0 19 0iren�zo i.RE."ni.zo 2 4 0 3 8 0sgolètordi zGo."lE.toR.Di 3 4 2 78 45 25eyanìlou E.psa."no.lus 2 4 1 3 8 0axìrbesi a."ksoR.vE.si 3 4 2 50 60 16lagdilètarou la.GDi".lE.ta.Ru 3 5 1 42 17 6qnouresèpadi xnu.RE."sE.pa.Di 3 5 1 49 20 12pakijesg�no pa.ci.TE."zGa.no 2 5 1 20 44 4ayotouqn�o a.pso.tu."xni.o 2 5 2 33 14 1espigk�eti E.spi."éi.E.ti 3 5 1 93 27 19

aTwo-consonant clusters; a cluster of three consonants counts as two.
bAlternatively,/vlu."mE.Di.a/; both readings are legal for the given spelling.

Table 4
Number of stress errors, and relative proportion (percent,in
parentheses) by syllable of incorrect stress assignment.

Antepenultimate Penultimate Final
Words 30 101 64

(15.4%) (51.8%) (32.8%)
Pseudowords 51 412 24

(10.5%) (84.6%) (4.9%)

of item (word vs. pseudoword) and stress position (penulti-
mate vs. other) was also highly significant (F(1,87)=40.83,
p <0.0005). In examination of the error counts, the pro-
portion of stress errors in items stressed on the penultimate
was lower than in items stressed on either the antepentulti-
mate or the final, both for words (χ2(1)=14.41,p <0.0005)
and for pseudowords (χ2(1)=241.58,p <0.0005). However,
the proportion of segmental errors in items stressed on the
penultimate was lower than in items stressed on either the
pentultimate or the final only for pseudowords (χ2(1)=21.32,
p <0.0005); there was no corresponding difference for words
(χ2
=0.000). The relative proportions of pseudoword and

word errors in items stressed on the penultimate vs. on other
syllables were significantly differenct both for stress assign-
ment errors (χ2(1)=39.30,p <0.0005) and for segmental er-
rors (χ2(1)=9.84,p=0.002).

Item properties affecting performance.
How can we best explain this pattern of performance?

Errors might occur because of item difficulty, defined in
terms of length (number of syllables) and syllabic complex-
ity (number of consonant clusters, presence of codas); or
they might depend on the location of the stress diacritic. For
words, familiarity with each item (insofar as it can be esti-
mated by printed frequency) might also have modulated per-
formance. Therefore, to examine the contribution of these
potential sources of error, the number of errors (segmental
and stress errors separately) for each item was regressed onto
the corresponding number of syllables, number of consonant
clusters, additional syllabic complexity (presence of codas;
for pseudowords only), and position of correct stress assig-
ment. For words, the log frequency of the corresponding
lemma was also included.

For word reading (see Table 6), the number ofsegmental
errors was significantly correlated only with number of sylla-
bles. Accordingly, only the number of syllables contributed
significant variance to the regression equation, regardless of
the order in which variables were entered. None of the vari-
ables were significantly correlated with the number ofstress
errors.4 Although the proportion of word readings with both

4 Examination of the 10% of the items (words) most frequently
mis-stressed suggested that they were similar to frequent words with
different stress patterns or had alternative pronunciations. They
weredik�ste (21 errors),gwn�a (20),exwfloÔmeno (18),pern¸
(13), maljak� (13), kèdrino (13), antilìpe (10), andbolbì
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be all-or-none. Consistent with the findings on structural
regularities from Italian and Spanish, it is possible that sub-
lexical frequency effects may play an important role. In the
highly inflected Greek language, morphological resemblance
may provide additional cues to stress assignment. The ef-
fects of unambiguously stressed word endings (morpholog-
ically determind) can be investigated using nonwords con-
structed to resemble selected inflectional forms but no partic-
ular words. Thus, future studies can determine the degree to
which item-level and distributional lexical sources contribute
to stress assignment in reading. In addition, response time
studies will be needed to discern the time course of stress as-
signment when different sources of information are present,
in agreement or in conflict with one another.

The present study was conducted in the context of very
little relevant background, since stress assignment remains a
largely neglected aspect of the reading process. As such, it
raises more questions that it may answer. If the phenomenon
observed here, of imperfect processing of stress diacritics,
is replicated and extended to adult readers, it will then be
important to investigate developmentally the role of stress
diacritics in the various stages of learning to read, from the
first grade through adulthood.

In conclusion, in this article I have presented evidence
that Greek schoolchildren at the 7th grade do not base their
stress assignment entirely on stress diacritics when reading.
Statistical analyses of text corpora justify imperfect reliance
on the diacritics because they are rarely necessary to disam-
biguate words (and as frequently incorrect). This is by no
means an endorsement of an inattentive reading strategy or
of officially omitting stress diacritics when writing. On the
one hand, participants clearly paid at least some attentionto
the diacritics, because they read even pseudowords correctly
more often than not. On the other hand, the effect of the dia-
critics on reading efficiency remains unknown, and is worth
investigating. Further research is needed to clarify the role of
alternative sources of stress assignment information and the
cognitive processes involved in assembling the phonological
words from the segmental and metrical frames when reading.
Future study should also identify where difficulties may arise
from, when processing stress assignment during reading, and
then help develop and teach optimal reading strategies.
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Figure 2: The same manuscript as in Figure 1 typeset in journal style with
apa.cls.
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addressed with pre-existing packages such as pslatex (more recently txfonts),
fancyhdr, flushend, and ftnright. Because the appearance of this mode does
not upset the order of manuscript elements it is in fact simpler to work with
even though it has to meet stricter aesthetic expectations than the manuscript
mode, in which page gaps and uneven lines are not to be avoided.

2.3 Summary: Alternative forms for the same content

In summary, apa.cls provides 3 alternative “looks” by typesetting the same
document source according to different requirements. These are called “modes”
and are passed as options to apa.cls in the \documentclass command (e.g.,
\documentclass[man]{apa}). They are:

Manuscript look (man mode) In man mode, apa.cls typesets a title page,
abstract page, text body, then references, appendices, author notes, foot-
notes, tables, figure captions, and figures. All text is double spaced. The
title page contains the (centered) title, author name, affiliation, short
title, and the running head (automatically capitalized). A note may be
inserted in place of each table and figure in the text. The title is printed
as a heading at the beginning of the text. The “Author Notes” page con-
tains the contents of \acknowledgements. A footnote page is produced
after the bibliography (“References”) if there is at least one footnote in
the text.

Printed journal look (jou mode) In jou mode, apa.cls typesets the text
in double-sided, double column format, with an appropriately centered
title, author names, affiliations, note, and abstract. The contents of
acknowledgements are printed as footnotes in a box at the lower left
corner of the first page. Journal-like headers can also be produced on the
first page. Dimensions and overall “look” are modeled after the Journal

of Experimental Psychology: Human Perception and Performance.

Regular LATEX look (doc mode) In doc mode, apa.cls typesets the text
in single-sided, single-column format, with an appropriately centered title,
author names, affiliations, note, and abstract on the first page. The con-
tents of acknowledgements are printed at the bottom of the first page.
Section headings and enumeration follow the APA guidelines. Floats (fig-
ures and tables) are inserted in the text where they are defined, as in
regular LATEX articles. The advantage of this mode over using a regular
article class is that all the extra APA-related definitions are support-
ed and no changes need to be made to the text in order to produce a
LATEX-looking article.

In the next section I present an overview of the instruments that were
implemented in order to support all of the aforementioned functionality in the
two most useful and important modes, that is, in man(uscript) and jou(rnal)
mode.
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3 Special macros and options

To use apa.cls, it is sufficient to declare it as the active document class at the
top of the preamble using, for example, \documentclass[man]{apa}. The man

option can be replaced by jou or doc for the other modes.

3.1 Title and headers

The appearance of the first page of both the manuscript and journal-style docu-
ment is tightly constrained with respect both to the types and to the placement
of information. In addition to the title and author names and affiliations, sup-
plementary elements such as a short title and running head must be determined.
apa.cls makes use of the standard \title command. However, since authors
should be grouped by affiliation, the standard LATEX \author command has
been redefined and supplemented by the additional definitions of \twoauthors,
\threeauthors, and so on up to \sixauthors, and the corresponding
definitions of \affiliation, \twoaffiliations, \threeaffiliations, . . .
\sixaffiliations. The number of parameters passed to each of these com-
mands is indicated in their names. The commands leading to the appearance
shown in Figures 1 and 2 were:

\title{An example of typesetting using \texttt{apa.cls}}

\twoauthors{Athanassios Protopapas}%

{Second Author and Third Author}

\twoaffiliations{Institute for Language \& Speech Processing}%

{Another Institution, Somewhere}

apa.cls will issue an error message when the number of defined authors
does not match the number of defined affiliations. Typesetting in the journal-
style mode is done using first a \tabular environment to determine proper han-
dling of widths (in case the column width is exceeded by an author-affiliation
pair) and then setting the contents in a centering \parbox of the appropriate
width, allowing the necessary vertical space.

Header information is specified using three special commands:

\shorttitle This is required by the APA manual, and is used in the header
of the manuscript, along with the page number. It is only meant as a
manuscript identifier and is not used in the published article. When this
macro is undefined, apa.cls uses the full title.

\rightheader This is the running head for the published article, which must
be specified by the author, according to the manual. It will appear on
the right-hand pages of the published article (and in journal-look setting
by apa.cls, naturally). In the manuscript mode, the contents of this
macro appear as a “running head” defininition, as specified by the man-
ual. When this macro is undefined, apa.cls substitutes the (short) title
for the running head as well.
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\leftheader The left-hand pages of the published APA-style articles carry the
author names, typically with initials only for the first name. apa.cls will
use the contents of \author if the left header is not defined.

For the first page of the journal-style look, special headers are defined,
which correspond to the publication information displayed in two lines at the
upper right and left corners of the APA journals (journal name, volume/issue
information, copyright, and archiving information). The four corresponding
macros \journal, \volume, \ccoppy, and \copnum affect typesetting in jou
and doc mode (as shown in Figure 2) and are ignored in man mode.

3.2 Additional preamble definitions

The first page of published articles, APA-style or otherwise, typically includes
additional special material, such as an abstract and acknowledgements (in
APA-style parlance termed “author notes” and including information such
as current full addresses of the authors, previous presentations of the mate-
rial etc.). In manuscript submission, the contents of both the abstract and
the acknowledgements must appear in separate pages, specifically the abstract
on the 2nd page of the manuscript and the acknowledgements in a page
titled “Author notes” following the article text and bibliographic references.
apa.cls handles these requirements through two macros, namely \abstract

and \acknowledgements, each admitting a single long-text argument.

The contents of the argument to \abstract are displayed as part of the title
setting in both modes (i.e., within \maketitle). In manuscript mode, a new
page is started and the heading “Abstract” is displayed before the abstract text,
whereas in journal mode the abstract text is displayed in a paragraph of the
appropriate width (less than \textwidth) under the title and author-affiliation
information.

The contents of the argument to \acknowledgements are displayed in a sep-
arate page after the document text in manuscript mode, in an \AtEndDocument

construction (also used to display footnotes as endnotes), under the heading
“Author notes.” In journal mode, this text is displayed in a figure environment
set to the bottom of the first page in \footnotesize, containing a \parbox of
\columnwidth below a separating horizontal line (made with \vrule). Using a
floating environment allows the article text to float around this material, which
must be fixed to the lower-left corner of the first page regardless of its size.

An additional \note macro, with a single argument, is provided for adding
author notes (in the colloquial, not APA, sense) to the document first pages.
This macro is often useful for indicating on the title page the author contact
information, as many journal editors require (in violation of the APA manual
rules for setting the manuscript title page), and as shown also in Figure 1
above. The contents of this macro argument are displayed above the abstract
in journal mode, where it is unofficial yet customary to add indications such as
the draft date or status of a manucript disseminated prior to publication.
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3.3 Sectioning

APA-style sections are not numbered. This creates awkward situations when
one needs to refer back (or ahead) to a section, because the full heading must
be used, for example here we might want to direct the reader to the previous
section by referring to Section Additional preamble definitions. Apart from this
issue, sectioning can be complicated because the appearance of each heading
level depends on the number of levels employed in a given manuscript. That is,
the top-level, second-level etc. heading style may differ in appearance depend-
ing on whether there are two or four levels in all. The manual defines specifi-
cations for up to five levels of headings, and apa.cls incorporates all of these
specifications, largely reusing code from theapa.sty by Young U. Ryu, with
minor formatting modifications necessary to conform to the more recent manu-
al editions. Thus, apa.cls offers the five standard LATEX sectioning commands:
\section, \subsection, \subsubsection, \paragraph, and \subparagraph.

The number of levels used in a document is specified with the additional
\headinglevels macro, provided by apa.cls, which takes exactly one argu-
ment, specifically one of the words “one,” “two,” “three,” “four,” and “five,”
and adjusts the appearance of each heading level accordingly. Because most
articles use two or three levels of headings, and there are no appearance dif-
ferences between these two cases, apa.cls assumes three levels by default,
and this need not be changed in most cases. This way authors typically need
only concern themselves with the standard sectioning commands \section,
\subsection, and perhaps \subsubsection, and not with the number of head-
ing levels.

Needless to say, apa.cls adjusts the formatting of section headings differ-
ently depending on the processing mode, since manuscript specifications are
different from the look of journal publications.

3.4 Enumeration and seriation

The manual defines three cases of what in LATEX we would call “list environ-
ments,” that is, sets of items that enumerate or itemize cases. In fact, two
of these APA-specific cases are conceptually indentical to the standard LATEX
enumerate and itemize environments, simply necessitating different horizontal
and vertical space settings, that is, margins and (no) space between items.

The third case is different and is actually used most often in APA-style
manuscripts. Its characteristic is that it does not begin each item on a new line
but uses alphabetical in-parentheses enumeration to display the list “inline.”
As a relevant example, we could state here that apa.cls offers three list envi-
ronments: (a) the enumerate environment, which uses roman numerals, regular
paragraph identation and margins, and starts a new line with each item; (b)
the itemize environement, which uses bullet symbols instead of numerals and
is otherwise identical to enumerate; and (c) the seriate environment, which
produces in-line lists with lowercase letter enumeration such as this very exam-
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ple. The first two are redefinitions of the standard list environments whereas
the third simply keeps track of an \alph counter. All three APA list environ-
ments were implemented by Young U. Ryu in theapa.sty and are incorporated
unmodified in apa.cls.

3.5 Figures and tables

3.5.1 About floats in manuscripts

Figures and tables are floating bodies and, in published articles, they are set
at a page corner near where they are first mentioned, without interrupting
the flow of the text. In LATEX this behavior is taken for granted, but most
authors of psychological manuscripts have not in general used LATEX to produce
their articles. APA seems to have heard of computers only relatively recently,
since up to the 4th (1994) edition of the manual everything appeared geared
toward typewriters. The specifications of the 5th (2001) edition are still far from
incorporating the change in workstyle dictated by the invasion of computers
into office tasks and consequent significant facilitation and improvements.

This is to say that the manual requires tables to be set after the main body
of the manuscript (and references), each with its own caption on a separate
page, while figures follow, at the very end of the manuscript, after a separate
page containing the figure captions. All of this, of course, is a relic of the days
in which diagrams were made by hand on special paper, or special material
was photographed etc. Until such time arrives that APA is made aware of com-
puter files, printers, scanners, and so on (not to mention structured document
specifications and XML), we are all still obliged to postpone display of tables
and figures till the end of the manuscript, a demanding task that is fortunately
very completely taken care of by the endfloat package.

apa.cls loads endfloat, in manuscript mode, and modifies it somewhat
in order to match the requirements of the manual as far as appearances and
captions are concerned. For tables, which are processed before figures, a new
page is started with each table. The author is responsible for defining the table
caption, within the table environment, before the tabular environment in
which the main table material is set. Additional rules in the manual dictate
the proper use of horizontal and (no) vertical separators.

apa.cls makes two provisions for the journal style only: the tabular envi-
ronment automatically stretches to occupy the full column width (or double
column width, inside of a table* environment), and the new macro \thickline
produces a double-height horizontal separator, useful for the top of the table
according to the APA journal look. None of these effects are present in the
manuscript mode, of course.

3.5.2 Notes in tables

Tables in APA manuscripts frequently need special use of notes, which are
restricted to the current table and are displayed immediately below the bot-
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tom separator. There are very substantial difficulties in defining table-footnote
macros that will automatically handle numbering, however such an exercise
would often be of little use because table notes frequently make repeated use of
the same marks (letters, for actual notes, and one or more asterisks, for levels
of statistical significance). Thus what is really needed in a table is not a way to
automatically number notes, but a way to insert marks that will not mess up
column alignment, and a complementary macro to repeat those marks along
with the corresponding definition or explanation below the table.

apa.cls provides \tabfnm, which takes a single argument, for adding note
marks, as superscripts, in the tabular material, and \tabfnt, which takes two
arguments, for providing the marks along with the corresponding text after the
table. It is up to the author to match marks between the two macros, but this
allows the flexibility of using each mark as often as needed.

In summary, here is a proper, complete definition of a table for an APA-style
manuscript in apa.cls, illustrating the use of the aforementioned commands:

\begin{table}[tbp]

\caption{The caption of the table goes here.}

\label{tab:tab1}

\begin{tabular}{lcc}\thickline

& \multicolumn{2}{c}{Factor 2} \\ \cline{2-3}

Factor 1 & Condition~A & Condition~B \\ \hline

First & 586 (231) & 649 (255) \\

& 2.2 & 7.5\tabfnm{a} \\

Second & 590 (195) & 623 (231) \\

& 2.8 & 2.5\tabfnm{b} \\ \hline

\end{tabular}

\tabfnt{a}{Notes to table material are easy.}

\tabfnt{b}{Notes must be numbered manually.}

\end{table}

Note that \caption precedes the tabular environment and that \label imme-
diately follows the caption. The results of this definition are seen in Figures 1
and 2, in displayed document pages 37 and 5, respectively.

3.5.3 Large floats

Tables too wide to display in “portrait” orientation can be set sideways using
the rotating package and the \sidewaystable environment (provided that
endfloat is propertly configured to recognize this environment; the needed
configuration file is provided with apa.cls).

Tables too long to fit on a single manuscript page pose special problems
for apa.cls. Note that we do not refer here to tables too long to fit on a
single journal page, for that would pose manual typesetting requirements well
outside the scope of apa.cls. It is not too infrequent, however, for a table
to fit in a journal page but not in a manuscript page, because of the wider
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margins and line spacing, larger font, and space devoted to the caption. The
standard usage of endfloat is not sufficient to handle this case. Fortunately,
two solutions exist: a “proper” one, with a LATEX package, and an ad-hoc one,
with no special provisions.

Unfortunately, both of these solutions make the document unusable with the
journal mode, so they are more difficult to maintain and defeat an important
purpose of apa.cls. The “proper” solution is to use the longtable package,
with its special macros. Due to precedence requirements with endfloat, the
package should be declared as an option to apa.cls and may not be loaded
directly. A special endfloat configuration file is also necessary (and supplied
with apa.cls). For authors familiar with longtable, this allows them to pro-
duce the long tables they need. For others, a less clean option may be taken,
as shown in the following example:

\begin{table}[tbp]

\caption{This is the regular caption of our long table.}

\begin{tabular}{lcc}\thickline

Factor & Condition~A & Condition~B \\ \hline

First & 586 (231) & 649 (255) \\

Second & 590 (195) & 623 (231) \\

...

\end{tabular}

\end{table}

\begin{table}[tbp]

\addtocounter{table}{-1}

\caption{(Continued)}

\begin{tabular}{lcc}\thickline

Factor & Condition~A & Condition~B \\ \hline

Thirtieth & 865 (312) & 496 (552) \\

...

\end{tabular}

\end{table}

That is, one simply interrupts a long table, in the appropriate point of the tab-
ular environment, with a table end followed by a table beginning. This presents
two tables to endfloat, so it can be processed correctly, while making the result
appear as a single table, with continuation, to the editor who will receive the
manuscript, because of the reduction of the table counter. The disadvantage
of this option is that the author must determine manually where to split the
table; the advantage is that no special macros, packages, or configurations are
necessary.
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The main reason that none of the two solutions is compatible with jou

mode is that (table) environment beginnings and endings may not be inside
conditional compilation macros and can be neither renamed nor moved because
that would make them invisible to endfloat.

3.5.4 Figure sizing

The situation of figures is simpler, assuming that the manuscript author has
already produced the needed diagram or other pictorial material in Encapsu-
lated Postscript (.eps) format (or in Portable Document Format, .pdf, for use
with pdfLATEX). In contrast to tables, figure captions are placed after the figure
material, consistent with their appearance below the diagrams in the published
journal articles.

Figures present an interesting case of difference between manuscript and
journal modes: diagrams are typically set flush with the column margins in
published articles, while it is desirable to enlarge them to occupy as much of
a page as possible when submitting a manuscript, in order to improve printed
quality via shrinking in photographic reproduction. For vector graphics images
the situation is simple, because there is no loss of display quality when enlarging
to fit the available page. Therefore apa.cls offers the \fitfiguremacro, which
makes a call to \includegraphics of the graphicx package, which must be
loaded in the preamble by the author. This sets the figure size to the available
column width, in journal mode, or to the page width, automatically rotating
when necessary, to best match the aspect ratio of the figure, in manuscript
mode (see displayed pages “Figure 3” and 10 of Figures 1 and 2).

A figure definition example is:

\begin{figure}[tp]

\fitfigure{filename}

\caption{This is the caption of the figure.}

\label{fig:name}

\end{figure}

Here, using simply “filename” (instead of “filename.eps”) as the argument to
\fitfigure ensures that the .eps file will be loaded when processed by LATEX
and dvips, whereas the .pdf file will be loaded when procesed by pdfLATEX
(assuming that the author has made both format versions of the image available
in a searchable directory/folder).

In contrast to a vector image such as a diagram, if the author wishes to
include a bitmap image with the submitted manuscript, this would not be
improved by stretching; on the contrary, reproduction quality might be adverse-
ly affected with any modification of the “natural” resolution of the bitmap.
Thus apa.cls offers an additional macro named \fitbitmap, which also takes
the graphics file name as a single argument. This macro fits the image to the
column width in journal mode but does not affect the image in any way in
manuscript mode.
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3.5.5 Captions

Handling of captions in apa.cls is cumbersome and potentially incompatible
with future versions of LATEX or endfloat. The need to affect both the content
and appearance of the caption heading (e.g., the word “Table” or “Figure”),
along with the requirements for typesetting the caption text, have necessitated
modifications at the deepest level of the caption definitions, which are not
normally available in LATEX. Thus when apa.cls was written, the definitions
of \caption, \@caption, \@@caption, \@@@caption, and \@makecaptionwere
copied from the then-current latex.ltx and appropriately modified to produce
the desired effects. This is an unfortunate situation, which may or may not be
ameliorated by using one of the now available caption handling packages, such
as ccaption or caption2, in future versions of apa.cls.

3.6 Internationalization

Although the manual is meant for English-language articles only, it is not
uncommon for psychological journals in non-English-speaking countries to
require APA-style manuscripts, with minor modifications. Thus there is a def-
inite potential for international use of apa.cls within its strict scope (of pro-
ducing APA-style manusripts).

In general, language matters such as hyphenation and certain document-
related words, are handled by the now standard babel package. Because bib-
liographies are handled by the apacite package (see accompanying article by
Erik Meijer in this issue), internationalization issues related in particular to
citations and references are already fully taken care of. Thus there is no need
for apa.cls to mess with definitions of “and,” “editor,” and so on. There are,
however, a few strings that are produced by apa.cls itself, particularly in the
manuscript mode, including “Abstract,” “Author Note,” “Figure Captions,”
“Footnotes,” (as page headers), and “Running head” (on the first page). Of
these, “Abstract” is handled by babel, but the rest are included as text to be
displayed by apa.cls.

In older versions, due to the nationality (and consequent personal needs)
of the author, apa.cls checked at the beginning of the document if Greek was
the active (selected) language, and modified these strings if that was the case.
With the recent improvement of apacite, including handling of certain poten-
tial incompatibilities with babel as well as an extensible internationalization
scheme, it was also time for apa.cls to follow suit and define a set of external
files for deriving language-specific strings as needed. This has been implement-
ed in 2006 as of version 1.3.2 of apa.cls, using the “.apa” file extension. For
example, dutch.apa contains the four Dutch definitions, greek.apa the Greek
definitions, and so on. Since there is no internal language-handling code, any
user may add definitions for a language by simply creating a text file using the
installed babel name for the new language.
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3.7 Conditional compilation

apa.cls was designed so that it would not be necessary for the author to
be concerned with the final output format of the manuscript. Therefore every
effort has been made for things to be taken care of automatically as much as
possible. However, unforeseeable circumstances are bound to occur. In addition,
(non-APA) journal editors may impose additional requirements to authors, not
entirely in line with the manual yet not too far deviating from it. A relatively
frequent example is the requirement for putting author contact information on
the title page, a practice not dictated by the manual. For this and other cases in
which the author is forced to produce content differences between manuscript
look and journal look, a set of conditional compilation macros is provided, in
which evaluation depends on the mode currently processed. Specifically,

\ifapamode{text1}{text2}{text3} produces “text1” in man mode, “text2”
in jou mode, and “text3” in doc mode;

\ifapamodeman{man-mode text}{other text} makes a distinction between
man mode and the others; and similarly

\ifapamodejou{jou-mode text}{other text} and

\ifapamodedoc{doc-mode text}{other text} provide for mode-specific con-
tent for each of the other modes.

These macros provide much useful functionality; however they cannot solve all
the problems that may arise, such as for example different requirements for
floating environments, as mentioned above, because environments may not be
placed in arguments, and furthermore endfloat would not work properly with
the float delimiters hidden inside conditional compilation macros.

3.8 Fonts

The manual states a preference for serif typefaces and expressly recommends
“12-pt Times Roman” and “12-pt Courier” (p. 285). Presumably they would be
happy with Computer Modern fonts as well. For authors who wish to accentuate
the perversity of typewriter-oriented instructions in the year 2005, apa.cls
provides the tt option, which gives a quaint typewritten appearance to the
manuscript (and is duly ignored in journal mode, naturally). Other than this,
authors need not and should not concern themselves with fonts, except maybe
to select a readable sans font for their figure labels and axis legends in their
diagram-drawing software.

For the journal look, apa.cls tries to approach the Journal of Experi-

mental Psychology as much as possible, searching for txfonts, pslatex, or
times/mathptm, in this order, and loading the first of these that is found. For
the author who likes the layout but does not wish to produce a document that
looks too much like published when it is not, the option notimes to apa.cls

(taken into account in jou mode only) reverts to Computer Modern.
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3.9 Appendices

Appendices are frequently used in psychological articles, for lists of stimuli, sup-
plementary tabular material, secondary explanations, or mathematical deriva-
tions etc. In APA style, appendices are numbered (using capital Roman letters)
if there two or more of them; but a single appendix is simply “Appendix” and
not “Apendix A.” In apa.cls, this was achieved based on code contributed by
Michael Erickson, while not departing from standard LATEX usage. Specifically,
after the bibliography, the manuscript author declares simply

\appendix

and then begins each appendix (even if there is only one) with a \section

command, including the appropriate appendix heading. For example,

\section{List of words}

\label{app:stim}

will produce an appendix titled “List of words” (shown in Figures 1 and 2). Note
that the \appendix command does not create any appendices but only switches
to the appropriate heading and numbering routines that will be triggered by
sectioning. Because appendices are numbered, it is possible to refer to them
using the internal LATEX reference system. So you can insert an optional \label
command right after each appendix \section, as in the above example, and
then refer to the corresponding appendix with a \ref macro; for the example
the reference would be

see Appendix~\ref{app:stim}

4 Maintenance and support

As mentioned before, apa.cls is both a personal project and the product of a
communal effort. Even though it originated by the need and desire of a single
person for an easier approach to APA-style manuscripts, in the LATEX spirit,
and was largely implemented single-handedly, four major types of contributions
must be acknowledged: The developers of packages and solutions that are used
for specific effects, several contributors to comp.text.tex for help and advice
whenever asked, developers who sent suggestions and sometimes even code to
solve particular problems or add functionality to apa.cls, and many users who
tested it extensively and sent detailed problem reports, helping to identify and
eliminate problems.

Unfortunately, due to lack of time, there is no “official” support or regular
maintenance of apa.cls. However, at this point most issues have been largely
resolved (or circumvented) and it has become very rare to receive a report of
a problem, even including problems not caused by apa.cls. Ideally, updates
and revisions would be made to reflect the progress made with LATEX and
the standard packages and distributions. It is possible that improvements in
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caption and float packages, in particular, may have rendered obsolete certain
workarounds and modifications made by apa.cls. If this is the case, it would be
best for apa.cls to simply use the new version of these packages unmodified,
passing appropriate parameters as needed.

Removing kludges and updating external references would help apa.cls

remain current in an ever-changing computing environment, or at least remain
usable in the foreseeable future despite major upgrades in operating systems,
distributions, and even with LATEX itself (Omega, Lambda, and the LATEX3
project being the most imminent “threats”). Unfortunately, time does not per-
mit such drastic measures or even regular active maintenance. For this reason,
if anyone is interested in taking over maintenance of apa.cls and helping it
migrate fully to the current and future contingencies, I would be delighted and
greatly relieved to “hand over” the honor.

In the meantime, apa.cls can be found at CTAN:/tex-archive/macros/

latex/contrib/other/apa/ and through the TEX Catalogue. The current ver-
sion as of this writing is 1.3.2. Instructions for using apa.cls can be found in
the distribution, and on the dedicated web page maintained by the author at
http://www.ilsp.gr/homepages/protopapas/apacls.html.
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