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We Need Statistical Thinking, Not Statistical Rituals
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Abstract: What Chow calls NHSTP is an inconsistent hybrid of Fisherian and Neyman-Pearsonian 
ideas. In psychology it has been practiced like ritualistic handwashing and sustained by wishful thinking 
about its utility. Chow argues that NHSTP is an important tool for ruling out chance as an explanation 
for data. I disagree. This ritual discourages theory development by providing researchers with no incen-
tive to specify hypotheses.

Future historians of psychology will be puzzled by an odd ritual, camoufl aged as the sine qua non 
of scientifi c method, that fi rst appeared in the 1950s and was practiced in the fi eld for the rest of 
the twentieth century. In psychology and education textbooks of this period they will fi nd this 
ritual variously referred to as “statistical inference,” null hypothesis testing, signifi cance testing, 
and most recently, NHSTP. These historians will be surprised to learn that the ritual was quickly 
institutionalized, although (1) the eminent psychologists of the time—including Sir Frederick 
Bartlett, R. Duncan Luce, Herbert Simon, B. F. Skinner, and S. S. Stevens—explicitly wrote 
against its use (Gigerenzer & Murray, 1987); (2) the statisticians Sir Ronald Fisher, Jerzy Ney-
man, and Egon S. Pearson would all have rejected NHSTP as an inconsistent mishmash of their 
ideas (Gigerenzer et al., 1989, Chaps. 3 and 6); (3) hardly any eminent statistician of the time 
endorsed it; and (4) although it was presented to psychologists as the scientifi c method, it never 
caught on in the natural sciences. 

Chow (1996) responds to a paper (Gigerenzer, 1993) in which I used a Freudian analogy, 
to capture how the confl icts between Neyman and Pearson’s doctrine (the superego), Fisher’s 
null hypothesis testing (the ego), and the Bayesians’ approach (the id) have been projected into 
the psyches of textbook writers and researchers in psychology. The results are wishful thinking, 
suppression of confl icts, and a statistical practice—null-hypothesis testing—that resembles ritu-
alistic handwashing. For instance, many textbook authors and the majority of experimenters do 
not understand what its fi nal product—a p-value—actually means (see Acree, 1978; Gigerenzer, 
1993; Oakes, 1986; Sedlmeier & Gigerenzer, 1989). Chow acknowledges this, but argues that if 
we can strip NHSTP (his term for an inconsistent hybrid of Fisherian and Neyman-Pearsonian 
ideas) of the mental confusion associated with it, something of limited but important use is left. 
According to Chow, NHSTP’s usefulness is “restricted to deciding whether or not research data 
can be explained in terms of chance infl uences” (p. 188). This sounds like a reasonable and mod-
est proposal, and Chow succeeds in pointing out many sources of confusion about signifi cance 
testing. I do not, however, believe that even in this purifi ed form NHSTP has much value for 
psychological research. Rather, this ritual undermines progress in our fi eld by giving researchers 
no incentive to specify their hypotheses and by replacing statistical thinking with a mindless 
statistical procedure.

Is testing unspecifi ed hypothesis against “chance” a good research strategy? No. The single most 
important problem with null-hypothesis testing is that it provides researchers with no incentive 

GG_We n_1998.indd   1 07.07.2006   14:24:02 Uhr



2 We Need Statistical Thinking, Not Statistical Rules

to develop precise hypotheses. To perform a signifi cance test, one need not specify the predic-
tions of either one’s own research hypothesis or those of alternative hypotheses. All one has to 
do is test an unspecifi ed hypothesis (H

1
) against “chance” (H

0
). In my experience, the routine of 

testing against chance using NHSTP promotes imprecise hypotheses.
To be sure, there are cases where testing against chance makes sense, such as in parapsy-

chology.1 But read John Arbuthnot’s proof of God against chance in 1710—the earliest null-
 hypothesis test of which I know—and you see the fl aws in this program (Gigerenzer & Murray, 
1987, pp. 4–5). In a science striving for precise process models, one needs methods that test the 
predictions of one model against those of alternative models, not a ritual that tests an unspecifi ed 
hypothesis against chance.

Recall that statistical thinking involves making an informed choice among the various tech-
niques available. Avoiding statistical thinking in the name of “objectivity,” as Chow’s impli-
citly advocates, has produced blind spots in research (Gigerenzer, 1987). There is a toolbox of 
statistical methods for testing which of several predictions, if any, comes closest to the data. 
For certain problems least squares are useful, for others maximum likelihood, Neyman-Pearson 
analysis, Wald’s sequential analysis, or Bayesian models. But even simple descriptive statistics 
can be better than null-hypothesis testing at discriminating between hypotheses. For instance, 
Anderson and Cuneo (1978) proposed two hypotheses about the processes underlying children’s 
estimates of the area of rectangles (“adding” versus “multiplying” height and width). Following 
the null- hypothesis testing ritual, they identifi ed one with chance (“adding”) and did not spe-
cify the predictions of the other. Because the ANOVA test was not signifi cant, they took this as 
evidence for the “adding” process. However, had the authors specifi ed the precise predictions of 
both hypotheses, they would have seen that the data pattern was in fact close to that predicted 
by the “multiplying” process and not by the null hypothesis (see Gigerenzer & Murray, 1987, 
p. 100; Gigerenzer & Richter, 1990). This example illustrates one blind spot that results from 
using NHSTP, which requires that the prediction of only one hypothesis be specifi ed. Hypothesis 
testing should be symmetric, not asymmetric.

NHSTP allows researchers to get away with imprecise hypotheses and predictions. Testing 
an unspecifi ed hypothesis against chance may be all we can do in situations where we know very 
little. But when used as a general ritual, this method ironically ensures that we continue to know 
very little.

Compulsory rules. Chow proclaims that null-hypothesis tests should be interpreted mechani-
cally using the conventional 5% level of signifi cance. This is what Fisher suggested in his 1935 
book, a practice that was subsequently codifi ed by many textbook writers into a religious doc-
trine of “objectivity.” Later, this practice was rejected by both Fisher and Neyman and Pearson, 
as well as practically every other eminent statistician (Gigerenzer et al., 1989). The reason Fisher 
 adopted a conventional level of signifi cance of 5% (or 1%) in the fi rst place seems to have been 
that he had no table, for other signifi cance levels, partly because his professional enemy, Karl 
Pearson, refused to let him reprint the tables Pearson had. In the 1950s, Fisher rejected the idea 
of a conventional signifi cance level: “No scientifi c worker has a fi xed level of signifi cance at which 
from year to year, and in all circumstances, he rejects hypotheses; rather he gives his mind to each 
particular case in the light of his evidence and his ideas.” (Fisher 1956, p. 42) He then recom-
mended reporting the exact level of signifi cance instead (e.g., p = .03, but not p < .05).

1 Null-hypothesis testing (t-test and ANOVA) was fi rst applied in parapsychology and education, from which it 
spread to basic research. Danziger (1990) offers an interesting argument for why this happened in the United 
States and not in Germany.
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In my opinion, statistical thinking is an art, not a mechanical procedure. Chow’s view re-
minds me of a mechanical maxim regarding the critical ratio, the predecessor of the signifi cance 
level: “A critical ratio of three, or no Ph.D.”

What we need to teach our students is neither NHSTP nor any other statistical ritual. We 
need to teach them statistical thinking: how to generate bold hypotheses, derive precise alter-
native predictions, set up experiments to minimize real error (rather than just to measure and 
insert error into the F-ratio), analyze data for each individual separately if possible rather than 
automatically aggregating, and perform sound descriptive statistics and exploratory data analysis. 
And we need to teach them that there are several important statistical schools and tools, rather 
than pretending that statistics is statistics is statistics is statistics.2 We should give students examples 
of situations where each tool works and where each does not work. Students should learn why 
Neyman believed that null-hypothesis testing can be “worse than useless” in a mathematical 
sense (e.g., when the power is less than alpha), and why Fisher thought that Neyman’s concept of 
Type-II error refl ects a “mental confusion” between technology (such as in Stalin’s 5-year plans) 
and science (Fisher disdained the Russian-born Neyman; see Gigerenzer 1993). We can make 
statistics fun and interesting by scrapping the thoughtless ritual advocated by Chow and instead 
teaching students about the real statisticians and controversies behind the diverse array of statis-
tical tools we have. Choosing among these tools requires statistical thinking, not rituals.

2 Chow acknowledges that there exist different logics of statistical inference. But at the same time he falls 
into the it’s-all-the-same illusion when he asserts: “To K. Pearson, R. Fisher, J. Neyman and E. S. Pearson, 
NHSTP was what the empirical research method was all about.” (p. xi) This statement is incorrect. Neyman 
and Pearson spent their careers arguing against Fisher’s null-hypothesis testing and developing their own al-
ternative, which rests on two precise hypotheses (rather than one null hypothesis) and the concept of Type-II 
error (which Chow declares not germane to NHSTP). Furthermore, for Fisher (1955, 1956), null-hypothesis 
testing was only one of several useful statistical methods, such as maximum likelihood and fi ducial probability 
(Gigerenzer et al., 1989, Chap. 3; Hacking, 1965).

GG_We n_1998.indd   3 07.07.2006   14:24:04 Uhr



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


