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JARS: ALL: These questions should be answered for all submitted manuscripts

MANUSCRIPT SECTION Description

TITLE
Does the Title identify the variables and theoretical issues under investigation, as well
What Do Undergraduates Learn About Human as the relationship between them?

Intelligence? An Analysis of Introductory
Psychology Textbooks Yes [ No =

If no, please explain:

We did not investigate any relationships between independent and
dependent variables.

AUTHOR NOTE Does the Author Note contain acknowledgment of special circumstances, for example:

For a review of what should be included in the Author Note, |e use of data also appearing in previous publications, dissertations, conference
see the Publication Manual of the American Psychological papers?
Association: http://www.apastyle.org/manual/

Russell T. Warne, Department of Behavioral Yesll  No

If yes, please explain:

Science, Utah Valley University; Mayson C. Astle,
Department of Behavioral Science, Utah Valley
University; Jessica C. Hill, Department of Behavioral
Science, Utah Valley University.

This project was financially supported
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e sources of funding or other support?
Yes [ Nomi

If yes, please explain:

N/A

o relationships that may be perceived as conflicts of interest?
Yes[] No

If yes, please explain:

N/A
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SCIENTIFIC ABSTRACT
Human intelligence is not only one of the most important

constructs in psychology, but also one of the best
understood constructs. Moreover, it is far reaching,
providing insights into neurology, international
development, and sociology, and IQ scores can predict
life outcomes in health, education, work, and
socioeconomic status. Yet, students of psychology are
often exposed to human intelligence only in limited
ways. To ascertain what psychology students typically
learn about intelligence, we analyzed the content of 29
introductory psychology textbooks to ascertain (1) the
most frequently taught topics related to human
intelligence, (2) the accuracy of information about human
intelligence, and (3) the presence of logical fallacies
about intelligence research. We found that 75.9% of
textbooks contained inaccurate statements and 79.3% had
logical fallacies in their sections about intelligence. The
five most commonly taught topics were 1Q (93.1% of

books), Gardner's multiple intelligences (93.1%),

= 2 Aa_a10 P

Does the Scientific Abstract describe:
e the problem under investigation?
Yes ml No OJ

If no, please explain:

e participants or subjects, specifying pertinent characteristics; in animal research,
including genus and species?

Yes No

If no, please explain:
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e study method, including:

0 sample size?
Yes No [

0 any apparatus used?
Yes [0 No

O measures?
Yes = No [

0 data-gathering procedures?
Yes = No [

0 research design (e.g., experiment, observational study)?
Yes = No [

If answered “no” for any of the study methods above, please explain:

Apparatus: N/A

e findings, including effect sizes and confidence intervals and/or statistical significance
levels?

Yes No (I
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If no, please explain:

e conclusions and the implications or applications?
Yes No [

If no, please explain:
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INTRODUCTION
For the Introduction please indicate whether the requested
information can be found in this section of the manuscript, in
a supplemental file, or whether the information is not

relevant to the study. If the information is not relevant,
please provide a brief explanation.

Psychology is one of the most popular majors in
America (Halonen, 2011). The National Center for
Education Statistics (NCES) reports that out of 1,894,934
bachelor's degrees awarded in the 2014-2015 academic
year, 117,557 were in psychology (2016, Table 322.30).
The only two degree areas with more bachelor's degrees
awarded were business and health-related professions.

Introductory psychology courses have a broad
appeal and thus unique opportunity to have an educational
impact across the university curriculum. They provide
exposure to both the natural sciences (e.g., neuroanatomy,
brain function) as well as the social sciences (e.g.,
personality, social) due to psychology's philosophical and
biological origins (Barnard et al., 1970; Halonen, 2011).
Thus, they are popular general education electives for

non-majors, such as those studying medicine, business,

encgineering camnnter science teaching communications

Does the Introduction:
e describe the importance of the problem?
In manuscript In supplemental files [] Not relevant [

If not relevant, please explain:

e describe theoretical or practical implications of the problem?
In manuscript In supplemental files [] Not relevant [

If not relevant, please explain:
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e review relevant scholarship in relation to previous work?
In manuscript In supplemental files [] Not relevant [

If not relevant, please explain:

e review if other aspects of this study have been reported upon previously and
how the current report differs from these earlier reports?

In manuscript CJ In supplemental files [] Not relevant

If not relevant, please explain:

No aspect of this study has ever been previously disseminated.
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e describe the specific hypotheses or objectives, such as

o theories or other means to derive hypotheses, if hypotheses were
offered?

In manuscript O In supplemental files [ Not relevant

If not relevant, please explain:

We had no prior hypotheses or theories guiding our research.

o primary hypotheses?
In manuscript [ In supplemental files [ Not relevant

If not relevant, please explain:

We had no prior hypotheses or theories guiding our research.
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0 secondary hypotheses?

In manuscript [ In supplemental files [] Not relevant

If not relevant, please explain:

We had no prior hypotheses or theories guiding our research.

0 planned exploratory analyses?

In manuscript [ In supplemental files [ Not relevant

If not relevant, please explain:

There were no pre-planned exploratory analyses. We did discuss
themes that appeared in the work, though, that we did not expect
(pp. 27-30). However, we explicitly state that this was not a goal of
the research study (p. 27) so that no reader would think that this
discussion was a pre-planned aspect of the study.
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e describe how hypotheses and research design relate to one another?

In manuscript In supplemental files [] Not relevant [

If not relevant, please explain:




Archives of Scientific Psychology Questionnaire for Manuscripts Describing Primary Data Collections
(Based on APA Journal Article Reporting Standards — JARS Questionnaire) 11

METHOD
29 psychology

Participant or subject characteristics:

29 psychology textbooks

Sampling procedures:
The 30 best selling textbooks
(according to amazon.com) were
requested from publishers. We
received 29 of these.

For the Method section, please provide the information requested below, regardless of whether it
also appears in the rest of the manuscript or in supplemental files.

o What were the eligibility and exclusion criteria for participants or subjects, including any restrictions
based on demographic characteristics?

The 30 best selling textbooks (according to amazon.com) were requested from
publishers. We received 29 of these.

o What were the major demographic characteristics of participants or subjects as well as important topic-
specific characteristics, or, in the case of animal research, the genus and species?

Not applicable.

e What procedures were used for selecting participants, including

0 the sampling method

The 30 best selling textbooks (according to amazon.com) were requested from
publishers. We received 29 of these.
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o the percentage of sample approached that participated

96.7 o,

0 any self-selection, either by individuals or by nomination from others?

None.

o What were the settings and locations where data were collected?

University setting

o Were any agreements and payments made to participants?

N/A

o Were IRB agreements obtained, ethical standards met, and safety monitored?
Yes O No

If no, please explain:

Not applicable because we had no human subjects.
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Sample size, power and precision:

p.9

What was the intended sample size?
n=

What was the actual sample size?
n=2Y

How was sample size determined:

0 power analysis?
Yes [ No

0 other methods used to determine accuracy of parameter estimates?
Yes [ No =

If yes, describe:

Power and parameter estimates not applicable because we did not examine
relationships between variables. We determined sample size by examining typical
sample sizes of other studies of psychology textbook content.

o0 stopping rules or interim analyses?
Yes [ No ml

If yes, describe:




Archives of Scientific Psychology Questionnaire for Manuscripts Describing Primary Data Collections
(Based on APA Journal Article Reporting Standards — JARS Questionnaire) 14

Measures and covariates: ¢ Please provide the definitions of all primary and secondary measures and covariates taken in the study,
pp. 9-13 including measures collected but not included in this report
Measure name: Definition:
N/A

¢ What methods were used to collect data?

Content analysis

¢ Were methods used to enhance the quality of measurements?

o training and reliability of data collectors?
Yes No [

0 use of multiple observations?
Yes U No m

¢ What are the known psychometric and biometric properties of instruments used in the study?

Measure Name: Property: Result:
N/A
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pp. 9-13

Research design:

Miscellaneous:

o Were conditions manipulated [Jor naturalistic ml?
If manipulated, please complete JARS:EXP (see below)

If manipulated, were subjects randomly assigned to conditions?
Yes [ No [J

If randomly assigned, please complete JARS: RCT (see below)

If not randomly assigned, please complete JARS:QED (see below)

o Are there any other aspects of the study’s methods that are important for the interpretation or replication
of its findings?

All pertinent information about the methods is reported in the manuscript.
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p.9

RESULTS

Participant flow:

Recruitment:

Missing data:

For the Results section, please provide the information requested in the questionnaire or provide
the page number, table, or supplemental file in which the information can be found.

If your manuscript is accepted for publication, you will need to deposit your data set in an approved
data repository. Please see Instructions to Authors for more information:
www.apa.org/pubs/journals/arc

e How did participants move through each stage of the study and how many were lost at each stage, if
any (use flow chart, if appropriate—see Figure 1 below for an example)?

We requested the 30 best selling introductory psychology textbooks, of which 29 were
received (p. 9)

e Please provide the dates defining the periods of recruitment and repeated measures or follow-up.

Period Start Date: End Date:
Recruitment:

We requested the books in
August 2016 (p. 9).

o Did you experience problems concerning statistical assumptions and/or data distributions that could
affect the validity of findings?

Yes [ No ml

If yes, please describe:



http://www.apa.org/pubs/journals/arc
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N/A

o Missing data

e Is missing data a cause of concern in this data set?
Yes[] Nomi

e If missing data was a cause of concern, is there empirical evidence and/or theoretical arguments
for the causes of data that are missing (e.g., missing completely at random (MCAR), missing at
random (MAR), or missing not at random (MNAR))?

N/A

e If missing data was a cause of concern, is there empirical evidence and/or theoretical arguments
for the causes of data that are missing (for example, missing completely at random (MCAR),
missing at random (MAR), or missing not at random (MNAR))?

N/A
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If missing data was a cause of concern, what methods, if any, were used for addressing missing
data?

N/A

DISCUSSION

Statistics and data analysis:

pp. 25-30

For the Discussion section, please indicate whether the requested information can be found in this
section of the manuscript, in a supplemental file, or whether the information is not relevant to the

study. If not relevant, please provide a brief explanation.

Did you experience problems concerning statistical assumptions and/or data distributions that could

affect
Yes[]

If yes,

the validity of findings?
Noml

please describe:

N/A

For inferential statistics (NHST), please indicate the a priori Type 1 error rate adopted:

N/A
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e For each NHST conducted, regardless of whether significant results were obtained and regardless of
whether or not reported in the text, please provide a log of the centrality (primary, secondary
exploratory) of the analyses to the study’s purpose, the analytic technique used, the direction,
magnitude, degrees of freedom, and exact p-level associated with each test:

N/A

e For multivariable analytic systems (e.g., multivariate analyses of variance, regression analyses,
structural equation modeling analyses, and hierarchical linear modeling)

e provide the associated variance-covariance (or correlation) matrix or matrices:

N/A

e describe any estimation problems (e.g., failure to converge, bad solution spaces), anomalous data
points:

N/A

o identify the statistical software program, if specialized procedures were used:

N/A
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o |s there a statement of support or nonsupport for all original hypotheses distinguished by primary and
secondary hypotheses?

In manuscript CJ In supplemental files [] Not relevant =l

If not relevant, please explain:

We had no a priori hypotheses for our results.

e Are post hoc explanations proposed?

In manuscript In supplemental files [] Not relevant [

If not relevant, please explain:

On p. 28 we discuss some possible reasons why textbook authors have an

environmental bias, but we are very clear in the language that these suggestions are
tentative.

¢ Are the similarities and differences between these results and the work of others discussed?

In manuscript In supplemental files [ Not relevant [

If not relevant, please explain:

p. 13: Our finding that textbook authors devote 3.29% of their textbooks to intelligence
aligns with previous research on this topic.
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e Are results interpreted taking into account
e sources of potential bias and other threats to internal validity?
In manuscript In supplemental files [ Not relevant []

If not relevant, please explain:

Our discussion of the standards for "inaccurate statements,” "questionably accurate
statements,” and logical fallacies makes it clear that we used conservative standards
that were as objective as possible. See pp. 9-13, 32-33. We did this to increase
objectivity, reduce bias, and because (as we state in Footnote 2), ". . . we were

intaractad in tha acciiracyv nf tavthnnlre camnarad tn mainctraam cehanlarhvy thnninht _nnt

e imprecision of measures?
In manuscript [ In supplemental files [ Not relevant i

If not relevant, please explain:

e the overall number of tests or overlap among tests?
In manuscript I In supplemental files [ Not relevant i

If not relevant, please explain:
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o other limitations or weaknesses of the study?

In manuscript In supplemental files [ Not relevant [

If not relevant, please explain:

See pp. 31-33 of the manuscript.

e |s the generalizability (external validity) of the findings taken into account with regard to
o the target population?

In manuscript In supplemental files [ Not relevant []

If not relevant, please explain:

Pages 30-33 discuss wider implications for psychology, the limitations of our sample,
and the general results in a way that makes generalizability clear (but not overstated).

e other contextual issues?

In manuscript In supplemental files [] Not relevant [
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If not relevant, please explain:

Important information about the context of the study is located throughout the
manuscript (pp. 9-13, 20-25, 31-33). However, by minimizing the subjectivity of our
coding processes, the impact on the context was minimized.

e |s there discussion of implications for future research, program, or policy

In manuscript In supplemental files [ Not relevant [

If not relevant, please explain:

See pp. 30-31, 33-34.
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JARS: EXP: These questions should be answered for all studies with an experimental manipulation or
intervention (in addition to the JARS: ALL Questionnaire)

METHODS In the Method section of a study with an experimental manipulation or intervention, please provide the
information requested below, regardless of whether it also appears in the manuscript or a supplemental
file. If the information requested is irrelevant to the study, briefly explain why.

e Please provide the details about the experimental manipulations or interventions intended for each study

Experimental manipulations or
P P condition, including control groups and specifically including

interventions:

e the content of the specific experimental manipulations or interventions—a summary or
paraphrasing of instructions (unless they are unusual or compose the manipulation, in which case they
may be presented verbatim):

e the method of manipulation or intervention delivery—a description of apparatus and materials used
and their function in the experiment:

Identify specialized equipment by model and supplier:

e the deliverers, that is, who delivered the manipulations or interventions

0 level of professional training:
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0 level of training in specific manipulations or interventions:

o the number of deliverers and, in the case of interventions, the M, SD, and range of number of
individuals/units treated by each:

the setting, that is, where the manipulations or interventions occurred:

the exposure quantity and duration, that is, how many sessions, episodes, or events were intended to
be delivered and how long they were intended to last:

the time span, that is, how long it took to deliver the intervention or manipulation to each unit:




Archives of Scientific Psychology Questionnaire for Manuscripts Describing Primary Data Collections
(Based on APA Journal Article Reporting Standards — JARS Questionnaire) 26

e activities to increase compliance or adherence (e.g. incentives):

e the use of languages other than English and the translation method:

Masking:
o Were participants, those administering the interventions, and those assessing the outcomes unaware of

condition assignments?
YesU] No [

If no, why not?

¢ If masking took place, how was it accomplished, and how was its success evaluated?
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Units of delivery and analysis:

Unit of delivery: How were participants grouped during delivery?

o What was the smallest unit that was analyzed (and, in the case of experiments, that was randomly
assigned to conditions) to assess manipulation or intervention effects (e.g., individuals, work groups,
classes)?

If the unit of analysis differed from the unit of delivery, please describe the analytical method used to account
for this (e.g., adjusting the standard error estimates by the design effect or using multilevel analysis):
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RESULTS For the Results section, please indicate below the page number, table, or supplemental file in which the
information can be found.

o What was the total number of groups (if the experimental manipulation or intervention was administered at

Participant flow: the group level), and what was the number of participants assigned to each group?

Treatment fidelity: e What evidence is there that the deliverers of treatment adhered to the respective intervention
manuals/guidelines?

e What evidence is there that the treatments were delivered competently?
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Statistics and data analysis:

Adverse events and side effects:

Were the analyses intent-to-treat[ ], complier average causal effect[ ], or other or multiple ways[1?

Please explain:

Please describe all important adverse events or side effects in each experimental or intervention:
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DISCUSSION

For the Discussion section, please indicate below the page number, table, or supplemental file in which
the information can be found.

o Do results discussed take into account the mechanism by which the manipulation or intervention was
intended to work (causal pathways) or alternative mechanisms?

Yes[] No[l

If no, please explain:

e If an intervention is involved, is there discussion of the success of and barriers to implementing the
intervention, and the fidelity of implementation?

Yes[] No[l

If no, please explain:

e |s there a discussion of the generalizability (external validity) of the findings taking into account

o the characteristics of the intervention?
o
Yes[ No[l
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If no, please explain:

o how and what outcomes were measured?
Yes[] No[l

If no, please explain:

o0 length of follow-up?
Yes[] Noll

If no, please explain:

o incentives?

Yes[] No[l

If no, please explain:
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0 compliance rates?
Yes[] Noll

If no, please explain:

Is there discussion of the clinical or practical significance of outcomes and the basis for these
interpretations?

Yes[d No[l

If no, please explain:
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JARS: RCT: These questions should be answered for all studies with an experimental manipulation or
intervention that employed random assignment to experimental conditions (in addition to JAR:ALL and JARS:

EXP)

METHOD

Random assignment — method:

Random assignment —
concealment:

In the Method section of a study that employed random assignment to experimental conditions,
please provide the information requested below, regardless of whether it also appears in the
manuscript or a supplemental file. If the information requested is irrelevant to the study, briefly

explain why.

e What procedures were used to generate the random assignment sequence (including details of any
restrictions—e.g., blocking, stratification)?

o Was the sequence concealed until experimental or intervention sequence was assigned?
Yes [ No[]

If no, why not?
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Random assignment —
implementation:

Who generated the assignment sequence?

Who enrolled participants?

Who assigned participants to groups?
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JARS: QED: These questions should be answered for all studies with an experimental manipulation or
intervention that did not employ random assignment to experimental conditions (in addition to JARS: All and
JARS: EXP).

METHOD

Assignment method: ¢ What was the unit of assignment (the unit being assigned to study conditions—e.g., individual,

group, community)?

¢ What was the method used to assign units to study conditions, including details of any restriction
(e.g., blocking, stratification, minimization)?

e What procedures were employed to help minimize potential bias due to nonrandomization (e.g.,
matching, propensity score matching)?




Figure 1.
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Diagram showing the flow of participants through each stage of a randomized trial.
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JARS: MISC: These questions should be answered for all studies not employing an experimental manipulation or
intervention (in addition to JARS: All).

Please provide below as detailed a description as possible of the research design used in the study or studies. This
description should be at least as detailed than that expected in all APA journals. There is no restriction on length.

From the manuscript (pp. 9-13):

In August 2016 we requested the 30 most popular introductory psychology textbooks according to rankings publically available on
amazon.com. We received 29 of these books (listed in Table 1). When two versions of a book were available, we always chose the full
version rather than the shorter, abridged version. The books represent a wide array of publishers, and a few of the authors are among the
most influential living psychologists (Diener, Oishi, & Park, 2014).

We recorded basic information about the section on intelligence in each book. This information consisted of whether intelligence
had its own chapter in the text (or was a section of a more comprehensive chapter, such as a chapter on cognition), the number of pages
devoted to intelligence, and the total number of pages in the textbook (not including references, indices, or glossaries).

The first two authors read every textbook's section on intelligence. The second author recorded each textbook's section headings,
each textbook's emphasized vocabulary terms (e.g., bolded vocabulary words), and each textbook's topics discussed in relationship with
intelligence. The second author coded the topics at the paragraph level. If a topic was not discussed for at least one full paragraph, it was not
coded. From this coding process we produced a comprehensive list of topics discussed in each textbook, and also a count of the number of
paragraphs that each topic was discussed in. Because some topics overlap, some paragraphs were counted as discussing multiple topics if
the topic of a paragraph was a subset of a broader topic (e.g., a paragraph about twin studies would be recorded as discussing “twin studies”
and “heritability research”). The first author created the coding scheme and trained the second author.

To insure accuracy in the coding process, the first author trained an additional coder, who also conducted the same coding process




	MANUSCRIPT SECTION: 
	Description: 
	TITLE: What Do Undergraduates Learn About Human Intelligence? An Analysis of Introductory Psychology Textbooks
	as the relationship between them: No
	If no please explain: We did not investigate any relationships between independent and dependent variables.
	Association httpwwwapastyleorgmanual: Russell T. Warne, Department of Behavioral Science, Utah Valley University; Mayson C. Astle, Department of Behavioral Science, Utah Valley University; Jessica C. Hill, Department of Behavioral Science, Utah Valley University.
         This project was financially supported by a Grant for Engaged Learning and an Undergraduate Research Scholarly and Creative Activities Grant from Utah Valley University.
         This research was previously presented at the Utah Conference on Undergraduate Research on February 17, 2017, in Orem, UT; at the National Conference on Undergraduate Research on April 7, 2017, in Memphis, TN; at the annual conference of the Rocky Mountain Psychological Association on April 7, 2017, in Salt Lake City, UT; and at the annual conference of the American Psychological Association on August 3, 2017, in Washington, DC.
         Correspondence concerning this article should be addressed to Russell T. Warne, Department of Behavioral Science, Utah Valley University, 800 W. University Parkway MC 115, Orem, UT 84058. Email: rwarne@uvu.edu
 
	papers: No_2
	If no please explain_2: 
	sources of funding or other support: No_3
	If no please explain_3: N/A
	relationships that may be perceived as conflicts of interest: No_4
	If no please explain_4: N/A
	SCIENTIFIC ABSTRACT: Human intelligence is not only one of the most important constructs in psychology, but also one of the best understood constructs. Moreover, it is far reaching, providing insights into neurology, international development, and sociology, and IQ scores can predict life outcomes in health, education, work, and socioeconomic status. Yet, students of psychology are often exposed to human intelligence only in limited ways. To ascertain what psychology students typically learn about intelligence, we analyzed the content of 29 introductory psychology textbooks to ascertain (1) the most frequently taught topics related to human intelligence, (2) the accuracy of information about human intelligence, and (3) the presence of logical fallacies about intelligence research. We found that 75.9% of textbooks contained inaccurate statements and 79.3% had logical fallacies in their sections about intelligence. The five most commonly taught topics were IQ (93.1% of books), Gardner's multiple intelligences (93.1%), Spearman's g (93.1%), Sternberg's triarchic theory (89.7%), and how intelligence is measured (82.8%). Conversely, the Cattell-Horn-Carroll model of g (the most empirically support model of intelligence), was only found in 27.6% of books. We conclude that most introductory psychology students are exposed to some inaccurate information and may have the mistaken impression that non-mainstream ideas (e.g., Sternberg's or Gardner's theories) are as empirically supported as g. This has important implications for the undergraduate curriculum and textbook authors. 
 
	the problem under investigation: Yes_5
	If no please explain_5: 
	including genus and species: Yes_6
	If no please explain_6: 
	o sample size: Yes_7
	o any apparatus used: No_8
	Yes_8: Off
	Yes_9: On
	datagathering procedures: Yes_10
	research design eg experiment observational study: Yes_11
	If answered no for any of the study methods above please explain: Apparatus: N/A
	levels: Yes_12
	If no please explain_7: 
	conclusions and the implications or applications: Yes_13
	If no please explain_8: 
	please provide a brief explanation: Psychology is one of the most popular majors in America (Halonen, 2011). The National Center for Education Statistics (NCES) reports that out of 1,894,934 bachelor's degrees awarded in the 2014-2015 academic year, 117,557 were in psychology (2016, Table 322.30). The only two degree areas with more bachelor's degrees awarded were business and health-related professions. 
Introductory psychology courses have a broad appeal and thus unique opportunity to have an educational impact across the university curriculum. They provide exposure to both the natural sciences (e.g., neuroanatomy, brain function) as well as the social sciences (e.g., personality, social) due to psychology's philosophical and biological origins (Barnard et al., 1970; Halonen, 2011). Thus, they are popular general education electives for non-majors, such as those studying medicine, business, engineering, computer science, teaching, communications, religion, and the law (Barnard et al., 1970; Halonen, 2011). Consequently, the introductory psychology course is the most frequently offered psychology course at universities across the nation (Stoloff et al., 2010), enrolling between 1.2 and 1.6 million students annually (Steuer & Ham, 2008, p. 160), and over 99% of institutions of higher education in America offer introductory psychology (Stoloff et al., 2010). Introductory psychology courses also serve as “gateway courses” to later classes in the psychology major (Hogben & Waterman, 1997), as they are universally required for more advanced courses (Stoloff et al., 2010).
Because psychology has tremendous diversity in content, an introductory psychology course in which students are briefly introduced to many topics (American Psychological Association [APA], 2014; Stoloff et al., 2010) within both courses and across textbooks. In order to increase consistency across institutions in the content offered, the APA formed an Introductory Psychology Working Group to provide recommendations on critical content. The group produced five pillars that should be the foundation of any introductory course: (1) biological, (2) cognitive, (3) development, (4) social and personality, and (5) mental and physical health (APA, 2014, p. 17). Among the topics covered in the “social and personality pillar” are gender, emotion, and human intelligence.
Intelligence and Cattell-Horn-Carroll are Important, But Neglected
Intelligence, frequently called g, is one of the best understood constructs in psychology, having been subjected to over a century of empirical scrutiny (Detterman, 2014; Warne, 2016). The result today is the Cattell-Horn-Carroll (CHC) theory of intelligence, which states that all cognitive abilities are organized in a hierarchy, with specific, narrow tasks (e.g., vocabulary knowledge, arithmetic skills, visual memory) at the lowest level (see Figure 1). These tasks are subsumed by a smaller number of abilities that are broader in applicability (e.g., verbal ability, mathematical reasoning, short-term memory). At the top of the hierarchy is general intelligence, or g, which is the broadest mental ability and seems to be used in every cognitive task (Carroll, 1993; McGrew, 2009).
Aside from the basis in strong theory, intelligence has wide-ranging implications in real-world settings. It has strong correlations with extensive variables such as income (A. R. Jensen, 1998), job prestige (Nyborg & Jensen, 2001), life expectancy (Deary, Whiteman, Starr, Whalley, & Fox, 2004), and job performance (Schmidt & Hunter, 2004) and negatively correlated with criminal behavior (Beaver et al., 2013), long-term unemployment (Herrnstein & Murray, 1994), dementia (Deary et al., 2004), death by automobile accident (O'Toole & Stankov, 1992), and more. Exposure to the wide spectrum of human ability is beneficial to students of all backgrounds; Detterman (2014) stated that “. . . high ability students believe that everyone is like them. They are often shocked when told about the full range of ability and even more shocked when they encounter it in the real world” (p. 148). The critical nature of this exposure can be seen in recent exchanges between the police and those with decreased intellectual capacity, such as those with severe autism (e.g., Karimi, 2016). Students of criminal justice, who are more likely to have high intellectual ability, would be more fully prepared for their careers through encountering examples of those who do not share that intellectual ability.
         In contrast to the importance of intelligence and the strength of the CHC theory, psychology education has largely neglected the concept. In an investigation of psychology course offerings at American universities, intelligence didn't even make the list of most frequently taught psychology courses (Stoloff et al., 2010). Earlier studies of the psychology course offerings show similar results (e.g., Perlman & McCann, 1999), and a course on intelligence has never been part of the mainstream undergraduate psychology curriculum (McGovern, 1992). Therefore, the little that college students learn about intelligence occurs in major-specific classes that mostly focus on topics apart from intelligence, such as cognitive or developmental psychology. 
The one exception to the lack of exposure to human intelligence is the introductory psychology course. This is a course that nearly every undergraduate psychology student is required to take (Stoloff et al., 2010) and that many non-psychology students choose to take as a general education elective (Barnard et al., 1970). To discover the depth and breadth of undergraduate experience with intelligence in introductory psychology courses, we conducted a study of introductory psychology textbooks.
Analysis of Psychology Textbooks
Textbook Coverage
         Commonly, researchers analyze textbooks the coverage of specific content and the overlap of content among texts. For example, in Griggs and Marek's (2001) study of 37 introductory psychology textbooks, they found that even though general chapter topics were largely similar (e.g., abnormal, cognition), the content within the chapters showed a great degree of variation. Further, there is a wide degree of variation between texts on the most cited authors and journal articles. Gorenflo and McConnell (1991) found that in the list of 37,590 citations, several prominent psychologists were missing from the list --including Skinner, Freud and Piaget. However, a follow-up study by Griggs, Proctor and Cook (2004), found that these authors were cited when examining books, not simply journal articles. This demonstrates that, “. . . there is no substantial common core either in the language used by psychology text authors or in the psychologists cited and journal articles referenced in these textbooks” (Griggs, Proctor, & Bujak-Johnson, 2002, p. 452). 
Textbook Accuracy
The introductory psychology text is difficult to produce with uniform accuracy as authors have only a limited area of expertise, yet must write chapters in relatively unfamiliar areas. As a result, authors can unintentionally include common misconceptions or inaccurate findings, such as the idea that humans use only 10% of their brain, the story of the murder of Kitty Genovese, and the influence of violent media on later violent behavior. Ferguson, Brown, and Torres (in press) found that when these issues were presented, textbook authors tended to discuss them in oversimplified terms that ignored controversies, avoided discussing weaknesses in the research, or perpetuated misconceptions. Such an approach to summarizing research in introductory texts is likely due to the authors' need to aim their writing at a particular student audience; as a result, they present “contested research as more consistent, generalizable to socially relevant phenomena and higher quality than it was . . .” (Ferguson et al., in press, p. 6).
Ferguson et al.'s (in press) results, unfortunately, are not an isolated finding. For instance, Skinner's seminal work on operant conditioning and his philosophy of radical behaviorism is often presented in texts as being mutually exclusive from cognition, and textbook authors sometimes make the claim that Skinner was not interested in inner behavior (R. Jensen & Burgess, 1997). Rather, Skinner proposed that the contents of “private events” (e.g., thoughts, emotions) should not be privileged beyond overt behavior (Skinner, 1953, p. 257). Regrettably, among 15 texts, there was not a single full and accurate account of Skinner's views (R. Jensen & Burgess, 1997). Moreover, some textbook authors even avoided any connection between radical behaviorism and cognition at all. 
Although Ferguson and colleagues' (in press) work could be discounted as being due to differences interpretation, it is regrettably common for textbooks to include errors of fact --particularly in first editions. Although many of first edition errors are corrected in later editions, some errors persist across many editions and contain misquotations, errors of fact, omissions, and occasionally factual fabrications (Habarth, Hansell, & Grove, 2011; Thomas, 2007). While many of these errors are small, it is possible for large errors to survive the review process. Even descriptions of applied psychology areas (e.g., industrial/organizational, clinical, counseling, school) are subject to inaccurate in textbook descriptions (Haslehuhn & Clopton, 2008). 
How authors approach preparing to write a text is directly related to the quantity and types of inaccuracies. Steuer and Ham (2008) randomly selected portions of introductory psychology textbooks and compared the textbook authors' explanations and interpretations with the text's references. They discovered an assortment of errors, ranging from minor citation errors to misrepresenting the content of a source to plagiarism. When authors engaged in inductive referencing --by becoming familiar with the literature and writing about what they learned --texts were more accurate than when authors engaged in deductive referencing, which occurs when writers start with a preconceived understanding of a topic and then search for literature supporting their views. Deductive referencing is often more error-prone as the writing process “becomes more a matter of defending [viewpoints] than of discovering statements about scientific truth” (Steuer & Ham, 2008, p. 163).
Psychology Textbooks and Intelligence
There have been two prior studies about intelligence and psychology textbooks. In one study, Griggs (2014a) analyzed textbook coverage and course syllabi, finding that discussions on intelligence were a smaller percentage of textbook space in the 21st century than the 1980s, dropping from 6% of textbook space to 4%. Previously intelligence was covered predominantly in its own chapter, whereas in 21st century textbooks it was often combined with the language and thought sections of the book. In another study, Jackson and Griggs (2013) found that modern textbooks devoted 1-4% (median: 4%) of space to discussing intelligence. 
Purpose of Current Study
Given the importance of human intelligence and the limited literature related to its inclusion in the undergraduate psychology curriculum, we investigated the presentation of intelligence in the most frequently used introductory psychology textbooks in the United States. Following the procedures of other researchers who have investigated the accuracy of psychology textbooks (e.g., Ferguson et al., in press; Habarth et al., 2011; Steuer & Ham, 2008), we conducted a study to investigate the quality of the discussion on intelligence in the most popular psychology textbooks today. Specifically, we had two research questions: 
·         Research Question 1: What are the most frequently discussed topics related to intelligence in introductory psychology textbooks? 
·         Research Question 2: How accurate are introductory psychology textbooks in their discussion of intelligence?
Because so few undergraduate students ever take a course on intelligence and the instructor's choice of textbook often dictates the content of an introductory class (Miller & Gentile, 1998), we believe that this study will provide a realistic snapshot of what undergraduates learn about intelligence.
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In August 2016 we requested the 30 most popular introductory psychology textbooks according to rankings publically available on amazon.com. We received 29 of these books (listed in Table 1). When two versions of a book were available, we always chose the full version rather than the shorter, abridged version. The books represent a wide array of publishers, and a few of the authors are among the most influential living psychologists (Diener, Oishi, & Park, 2014).
         We recorded basic information about the section on intelligence in each book. This information consisted of whether intelligence had its own chapter in the text (or was a section of a more comprehensive chapter, such as a chapter on cognition), the number of pages devoted to intelligence, and the total number of pages in the textbook (not including references, indices, or glossaries).
         The first two authors read every textbook's section on intelligence. The second author recorded each textbook's section headings, each textbook's emphasized vocabulary terms (e.g., bolded vocabulary words), and each textbook's topics discussed in relationship with intelligence. The second author coded the topics at the paragraph level. If a topic was not discussed for at least one full paragraph, it was not coded. From this coding process we produced a comprehensive list of topics discussed in each textbook, and also a count of the number of paragraphs that each topic was discussed in. Because some topics overlap, some paragraphs were counted as discussing multiple topics if the topic of a paragraph was a subset of a broader topic (e.g., a paragraph about twin studies would be recorded as discussing “twin studies” and “heritability research”). The first author created the coding scheme and trained the second author.
         To insure accuracy in the coding process, the first author trained an additional coder, who also conducted the same coding process independently on five randomly chosen textbooks. The additional coder identified 88.2% to 100% of topics, section headings, and vocabulary terms that the second author had identified. Where there were discrepancies between the two coders, the primary coder (i.e., the second author) was almost always the more accurate, detailed coder.
         After coding the first two authors compiled a detailed list of every section heading, vocabulary term, and topic in the textbooks. The first two authors and three research assistants then classified each item in the comprehensive list into categories. After the categories were created, the first two authors and the three research assistants reexamined each category and ensured that the ideas within each category were truly the same. When there was doubt, the group consulted the original passages in the textbook. In cases of ambiguity we opted to maximize the number of categories so that the results would be more detailed. As an alternative analysis, we also performed this same classification, attempting to minimize the number of categories. Both results are reported for greater transparency.
The first author also read the section on intelligence in every textbook and coded for (a) factual inaccuracies, (b) statements of questionable accuracy, and (c) logical fallacies that inhibit understanding of intelligence research. As the standards for factual accuracy, we used Gottfredson's (1997a) mainstream statement on intelligence and Neisser et al.'s (1996) summary of intelligence research. Gottfredson's (1997a) article is a statement signed by over 50 scholars from diverse fields related to intelligence research (e.g., psychometrics, behavioral genetics, cognitive psychology, education). Neisser et al.'s (1996) article is the official report of an APA committee to produce a summary of intelligence research. We used these articles for two reasons. First, both represent solid, noncontroversial findings in intelligence research. Second, both articles are widely cited and old enough to become widely known. If a statement in a textbook contradicted one or both of these articles, then we labeled it as a factual inaccuracy.
         Statements of questionable accuracy were problematic statements in a textbook which did not directly contradict anything in the Gottfredson (1997a) and Neisser et al. (1996) articles. One type of statement of questionable accuracy were false statements that were not addressed in the Gottfredson (1997a) and Neisser et al. (1996) pieces. Sometimes these statements were trivial, such as Lilienfeld, Lynn, Namy, & Woolf's (2014, p. 333) statement that David Wechsler was, “. . . among those classified as feeble-minded by early flawed IQ tests.” This statement is untrue because Wechsler was too old to have been given an IQ test during his childhood. Therefore, Lilienfeld et al.'s (2014, p. 333) statement was labeled as being of “questionable accuracy” because it did not contradict anything in the Gottfredson (1997a) or Neisser et al. (1996) articles.
A biographical detail about Wechsler is minutia that most students will probably forget and few instructors --if any --will emphasize. On the other hand, sometimes these statements of questionable accuracy could distort students' understanding of intelligence. For example, two different textbooks (Nairne, 2014; Zimbardo, Johnson, & McCann, 2017) report the results of the Minnesota Transracial Adoption Study (Scarr & Weinberg, 1976; Weinberg, Scarr, & Waldman, 1992) in inaccurate or overly simplified ways that make environmental influences on IQ seem more important than many experts would argue (e.g., A. R. Jensen, 1998; Levin, 1994; Lynn, 1994; Plomin & Petrill, 1997).
         Another type of statement of questionable accuracy was statements which recent research would call into question. For example, stereotype threat (Steele & Aronson, 1995) was discussed in Neisser et al.'s (1996) article. But recently attempts at replicating stereotype threat effects have sometimes been disappointing (e.g., Walker & Bridgeman, 2008), and some experts have expressed doubts of the reality of the stereotype threat phenomenon (Flore & Wicherts, 2015; Ganley et al., 2013).
         The last type of statement of questionable accuracy were statements which the first author (who teaches a course on human intelligence and has published multiple peer-reviewed articles on the topic) did not believe would find wide spread agreement among experts on intelligence research. An example of this was Feist and Rosenberg's (2015, p. 360) claim that, “Fluid intelligence is not influenced by culture or the size of your vocabulary. Instead, it simply involves how fast you learn things.” The first author classified this as a statement of questionable accuracy because of evidence that experience and crystallized intelligence can influence fluid intelligence (e.g., Lohman, 2006) and because some experts (e.g., Carroll, 1993) would question whether learning speed and fluid intelligence are synonymous.
         The standard for logical fallacies was taken from a list compiled by Gottfredson (2009) of 13 logical fallacies used to dismiss research on intelligence. These fallacies cover a wide variety of specious arguments that scientists and lay people use to dismiss intelligence research. Table 2 gives a brief description of the fallacies and provides an example of each fallacy in the textbooks.
         Whether judging a statement as inaccurate, of questionable accuracy, or as a logical fallacy, the first author was always as conservative as possible. If the implications or subtext of a statement were inaccurate, fallacious, or of questionable accuracy, the first author did not code the statement as being problematic. Only statements that explicitly met the criteria were coded as inaccurate, fallacious, or of questionable accuracy. To verify the first author's work, the second author examined the lists of inaccurate, questionably accurate and fallacious statements, and removed any that she did not fully agree had met the criteria.
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