
Forget ‘Quality’ oriented Paper Shuffling cupping forms: 
Use Sensory Science for Effective Evaluations and Consumer Preferences predictions



Different flavour Describe flavour Who likes what?

You have a business dream:



Different flavour Describe flavour Who likes what?

Principles of Sensory Evaluation of Food by Rose Marie Pangborn, 1965

Small differences or precise scientific investigations



Different flavour Describe flavour Who likes what?

Nowhere is a bureaucratic centralised concept of ‘quality’ or even elaborate forms relevant but it seems rather side-tracking



You don’t need all the 
paperwork or the statistical 
software
Which thermos empties first?









Notice ‘Quality’ is a Type 1 error?
Why would I do that?

• Foundation of Sensory science (Rose Marie Pangborn’s 3 stage model)
• The data I have been able to find
• The published research about SCA 2004 cupping form
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Food substance (Coffee) Persons preferencesObject of investigation:

A universal ‘Quality’ score has the built in category error of claiming to measure in 
the coffee what is specific to the person tasting the coffee

‘Quality’ is a Type 1 error if you think it exists as a universal scale indendent of the observer 
because it is a feature of the observer but interpreted as a feature of the coffee. 

There is a fundamental problem and confusion regarding the ‘object of investigation!!



But what if quality assessors are well calibrated?

● If we accept that quality is not a feature of the product but the opinioin 
by a well calibrated group of people whose opinoin generates the data?

● I have not seen any practical nor scientific documentation of low enough 
variation between quality scores to justify this



Email from my friend Gilbert in Lebanon. 12th of June 2024

Origin Supplier ratings Roaster ratings

KENYA 86 73
GUATEMALA 84.5 70
INDONESIA 83 60.75
BRAZIL 83.5 60.75
COSTA RICA 83.5 65.75
COLOMBIAN 81.75 63.25

“From your experience, are the below numbers viable? I mean when I buy Green coffee I look at the scoring 
score from the supplier. Yet after roasting we started to score them in-house. 

The variation difference a BIG looking at our scores vs. supplier scores, please advise on the reasons behind the 
BIG difference”

But are they calibrated?



Figure 19, page 63 in SCA The Coffee Freshness Handbook

“Experienced cuppers, 
who self-identified as 
“one who cups three or 
more times per week 
and scores coffee based 
on the SCAA quality 
assessment form”

2 weeks from 
roasting



Import quality score of 83,25

Average quality score was 78,6

Lower 95% conf.int = 75,5

Upper 95% conf.int = 81,7

With 16 professional cuppers this is 
an unacceptable broad 95% conf.int. 
that spans too many critical 
thresholds



A general symptom for ‘sensory science’
• SCAE’s Freshness handbook contains PERFECT chemical data analysis 

and just crappy sensory data and data analysis.
• This is a tendency not only in the coffee business but also in scientific 

articles! More about that later.
• Seems like BOTH the specialty coffee business AND scientific 

community in general do not know and apply sensory science 
despite it’s 50 years of existence.

• Ironic as the sensory experience is the whole point of good coffee!!
• What does it mean for your executive skills, executive possibilities 

and planing if it is not clear for you where you are going and why?

We are lost - but at a GREAT speed!! 
(and at a HUGE cost)



What does science say about SCA 2004 quality score system?



A slide I made in 2008 when teaching 
medical students about research desing

Population

Sample

Statistics
is using 

probability theory
to establish a sample

in order to say something 
general about a bigger 

population

What is statistics in the first place?

“Representative sampling assures that 
inferences and conclusions can reasonably extend from the sample to the population as a whole”

Quote from wikipedia:



I want to establish mean height and the variation in heights among boys in the 6th grade in Denmark

155 cm
150 cm

Conclusion: The Average Height of 6th grade boys in Denmark is 152,5 cm and the Standard Deviation is 3,54 cm





243 lines of Python code





Purpose: This study aims to examine whether Q-graders 
provide consistent coffee scores under different conditions, 
specifically analyzing the effect of shift times (morning vs. 
afternoon) and dialogue/noise during tastings.
Problems:
•Small Sample Size: The study uses only 4 Q-graders, which 
is insufficient to generalize findings to the entire population 
of Q-graders.
•Statistical Weakness: With only two tasters per group, the 
dataset is too small for meaningful statistical analysis, 
rendering any conclusions about variability unreliable.
•Misleading Title: The title suggests a broader analysis of 
Q-grader consistency, but the study only examines intra-
grader consistency under specific conditions, failing to 
address inter-grader variation.
•Assumptions about Normality: The use of Pearson’s 
correlation implies assumptions of normality and linearity, 
which may not be appropriate for sensory data.



Purpose: This study examines the correlation and concordance among Q-
graders in sensory evaluation, aiming to understand the degree of 
agreement in their scoring and how it relates to the Q-grader calibration 
system.
Problems:
•Sample Size Limitation: With only 6 Q-graders, the study cannot provide 
reliable conclusions about the broader Q-grader population.
•Flawed Statistical Assumptions: The study's reliance on correlation and 
concordance measures without a larger, representative sample leads to 
weak conclusions. Assumptions about Q-graders being a homogeneous 
group are not supported by data.
•Overestimation of Calibration: The assumption that Q-graders are 
inherently calibrated and that this small sample can represent the entire 
system is flawed. There is a need to first measure broader inter-Q-grader 
variation.
•Methodological Oversights: The study does not sufficiently address the 
diversity and potential variability among Q-graders, which could significantly 
impact the findings and their generalizability.



Purpose: This article seeks to determine the optimal number of Q-
graders necessary for reliable sensory evaluation, using bootstrap 
simulations to estimate the required number for accurate sensory 
tests.
Problems:
•Bootstrap Simulation Assumptions: While bootstrap methods are 
used to estimate confidence intervals and variability, the initial 
sample of 6 Q-graders may not be representative, leading to biased 
results.
•Inadequate Description of Participants: The lack of detailed 
profiles for the Q-graders undermines the reliability of the 
conclusions about the optimal number of graders needed.
•Overgeneralization: The study assumes the variation measured in 
a small group can be extrapolated to the larger population, which is 
a flawed approach without a large, representative sample.
•Precision Concerns: The significant reduction in the coefficient of 
variation with increasing graders is not adequately explored, and 
the practical implications of these findings are not clearly discussed.



Purpose: The goal is to evaluate the accuracy and efficiency of 
Q-graders in distinguishing specialty coffees from non-specialty 
ones, assessing their precision in scoring different quality levels.
Problems:
•Limited Sample Size: Only 7 Q-graders are involved, which is 
too few to reliably infer about the wider population of Q-
graders.
•Unexpected Findings: The claim that Q-graders show high 
precision for top-quality coffees but make errors on lower-
quality ones is counterintuitive and likely influenced by the small 
sample size.
•Subjectivity and Representation: The study does not address 
the potential for significant subjectivity and variation among Q-
graders, nor does it ensure a representative sample.
•Methodological Issues: There is no robust justification for the 
inclusion of specific Q-graders or their sensory skills, weakening 
the study's validity.



Purpose: The study aims to investigate whether the SCAA Cupping Protocol, traditionally used 
for quality assessment, can be adapted for descriptive flavor profiling. It evaluates natural 
coffee samples to see if descriptive sensory data can be obtained rapidly using this protocol, 
proposing it as a cost-effective method for regions without advanced sensory facilities.
Problems:
•Small Number of Assessors: The study involves only 7 cuppers, an insufficient sample size for 
generalizing findings to the broader population of coffee cuppers, limiting the robustness of the 
conclusions.
•Cost Misrepresentation: While the article implies the SCAA cupping form is cost-efficient, the 
education required for Q-graders is expensive. Moreover, the actual descriptive analysis 
conducted in the study involves rigorous training and advanced statistical techniques, making it 
as costly and complex as any other scientific sensory methodology, thereby negating any 
proposed cost savings.
•Discrepancy with Title: The study title suggests using the SCAA cupping protocol for 
descriptive profiling. However, the actual research primarily uses a separate descriptive analysis 
with additional training in flavor descriptors, failing to demonstrate that the SCAA cupping form 
alone can be effectively used for descriptive flavor profiling.
•Insufficient Validation: The study does not robustly validate the extracted descriptive data 
against traditional descriptive sensory analysis methods, raising concerns about the reliability 
and accuracy of the flavor profiles generated.
•Incomplete Integration: There is a lack of strong correlation or integration between the 
descriptive data and SCAA quality scores, undermining the claim that the SCAA protocol can 
serve as a standalone method for descriptive analysis.



Purpose: The study examines how effectively cuppers use the SCA cupping 
protocol and explores improvements by testing a descriptive “check-all-that-
apply” (CATA) component for flavor attributes. It aims to assess the alignment of 
cuppers' evaluations and refine the cupping protocol to better capture coffee 
quality.
Problems:
•Small Sample Size: Only 8 cuppers were used, limiting the ability to generalize 
findings. Disagreement among such a small group suggests even greater 
variability and lack of consensus in the broader Q-grader population.
•Internal Inconsistency: Significant variability in scores among the 8 cuppers 
indicates a lack of agreement, questioning the reliability of the protocol across a 
larger population.
•Outdated Method Presentation: The article claims the use of "recent advances" 
in sensory science, yet it applies methods established in the 1970s by Rose Marie 
Pangborn, potentially misleading readers about the novelty of the approach.
•Limited Descriptive Analysis: The integration of descriptive data without 
employing a traditional descriptive sensory analysis limits the depth of the 
sensory insights, reducing the effectiveness of the proposed improvements to the 
SCA protocol.
•Weak statistical power: Not impressive Dim1 and Dim2 % of explained variance



Rose Marie Pangborn, credited as being the leading pioneer within sensory science started her career
at UC Davis in 1955 (Meiselman et al., 2022), wrote the fundamental learning book: Principles of
Sensory Evaluation of Food by Rose Marie Pangborn, 1965. […] Two other fundamental books to
mention are: Sensory Evaluation Techniques by Meilgaard, Carr, and Civille, 1987; principles of
Sensory Evaluation Handbook by Heymann, 1998.

All three books have served as fundamental resources for sensory professionals, providing practical
methodologies and valuable insights into sensory analysis. Many different sensory methods have been
developed hereof the Time Intensity method, 1954, Qualitative Descriptive Analysis (QDA), 1974,
Free-Choice profiling, 1984, Napping 2012, CATA, 2007 and Rate all that apply (RATA) in 2014.
These milestones show sensory science's ongoing development, with improvements in methodology,
education, and professional networking contributing to the growth of sensory science in various
industries.
[…]
Despite these efforts, there are still ambiguities as the hedonic and descriptive scoresheets can be
combined; when experts score the coffees, and not consumers, the approach is irrelevant for
preference predictions. Instead of pointing back to consumer preferences that drive purchasing
behavior and ultimately determine the coffee's value, the focus remains on the coffee professionals'
personal opinion.
This thesis aims to add to the conversation and encourage the use of more scientific approaches in the
coffee industry.

Ida Steen’s PdD dissertation page 10



Consumer testing: PREFERENCESLaboratory analysis: DESCRIPTIVE

• No universal quality yard stick
• Small differences are not relevant



Descriptive analysis Consumer survey



The first step then – according to Pangborn would be to focus on reminding the general community with NOT 
wasting time scoring differences that they can’t pick up in a discriminative test, no?





Concerns Regarding the New SCA Coffee 
Value Assessment Protocol

The distinction between generic (homogeneous) and differentiated products was most clearly introduced in "The Theory of 
Monopolistic Competition" (1933) by Edward Chamberlin and "Economics of Imperfect Competition" (1933) by Joan 
Robinson. Both works, published independently in the same year, laid the groundwork for understanding product 
differentiation in economic theory.

Hedonic/affective values are consumer PREFERENCES. Not expert opinion but data that predicts how easy it is for you to sell 
your coffee in your local market. So having “IMPRESSION OF QUALITY ” as the parameter on the Affective form is in direct 
and extreme violation of the whole point behind Rose Marie Pangborn’s division of Discriminative (expert), Descriptive 
(expert) and Hedonic (consumer).

Quality of ‘acidity’, ‘sweetness’. Consumer are naïve (not trained and should not score attributes other than ‘liking’). CATA is
often used in consumer studies – not descriptive analysis!

Not having 'Bitterness’ as a sensory attribute is a sign that it still hangs in the old 2004 form universe and does not map one 
of the most important attribute variations and consumer preference differentiation parameters.

Bias is avoided by “To avoid introducing bias, no assessors undertaking the physical, sensory descriptive, or affective 
assessments should compile this information until after those assessments have been completed.“ But it is still the same 
assessors undertaking it just separated in time. Not the real end users/buyers? 



All data are Objective! If they are repeatable by 
anybody using the same method on the same objects 
reporting 1st person data (intensities or preferences)

Advances in sensory science frame the “objectivity” or “subjectivity” 
question faced by cuppers with the 2004 SCA Cupping System as two 
separate and distinct sensory tests. Analytical quality measurements, like 
taste intensity or body level, are understood as objective (i.e., trainable with 
sensory references such as the World Coffee Research Sensory Lexicon). 
Value judgement (like grade, preference, liking, or acceptability) is 
subjective. In the 2004 SCA Cupping Form, these kinds of tests are mixed 
alongside several “discriminatory” (yes/no) sensory tests. This explains why 
the form’s users were so split as to whether or not the form was subjective 
or objective.

1970’ies



The dominant theory of value in modern economics is termed 
the “subjective theory of value.”42 In simple terms, the 
subjective theory states that the value of a good or service is 
derived from the subjective needs and preferences of the 
individual who is judging it. This theory is a key concept in 
modern economic thinking and explains why markets behave the 
way they do—for example, why a particular product might fetch 
different prices in different situations.

1930’ies – not 2015 as cited in A System to Assess Coffee Value

Towards a Deinition of Specialty Coffee, An SCA White Paper 2021

A System to Assess Coffee Value, June 2024









How does a good theory look like?
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Low p-value:
Use descripters to differentiate samples

High p-value:
Don’t use descripters well to differentiate samples

High variation
(High MSE)

Low variation
(Low MSE)
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