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When is comes to computation 
we are all disabled ! 
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Display-based problems in spreadsheets:  
 a critical incident and a design remedy.  

Hendry, D.G., 1995.  



Problem – Repetition  



Problem – Repetition 

=IF(ISBLANK(RC[-5]),IF(ISBLANK(RC[-1]),RC[-6],RC[-1]),RC[-5]) 

=SUM(R[-3]C:R[-1]C) 



Problem – Description 

•  Reference 
•  Sum 
•  Carry over 
•  Group 
•  Inputs 



Solutions 

1. Expanding Nodes 
2. Atticus Operator 



Expanding Nodes 

Calc![task][#all],=,"=IF(ISBLANK(RC[94]),IF(ISBLANK(RC[91]),RC[95],RC[91]),RC[94])”,
Calc![total][#all],=,"=SUM(R[93]C:R[91]C)",
Calc![#columns],=,"=Input![#columns,?,'day']”,

Cell Groups 
 Enable separation of  
     data and logic 

cell groups formulae 



Atticus Operator 

[task] => C[Est:0].#NonBlank.#Last | #Sum 
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Potential Theoretical Models 
•  ? Mental models, Cognitive fit 
•  ? Concept maps 
•  ? Hierarchical Bayesian Models of 

Cognition 
•  ? Ideal student (from intelligent tutoring 

systems) 



Theories 
•  (PLP)Power Law of Practice 
•  (ZPD) Zone of Proximal Development 
•  (ICA) Innate cognitive abilities 
•  (CAL) Capturing Abstractions in 

Language 
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=IF(ISBLANK(RC[-4]),IF(ISBLANK(RC[-1]),RC[-5],RC[-1]),RC[-4]) 
=IF(ISBLANK(C[-4]),IF(ISBLANK(C[-1]),C[-5],C[-1]),C[-4]) 
=Last( NonBlank(C[-5,-1,-4]) ) 
=C[-5,-1,-4].#NonBlank.#Last 

=SUM( R[-3]C:R[-1]C => Last( NonBlank( RC7:RC )) ) 
=SUM( CR[-3]:CR[-1] => Last( NonBlank( C7R:CR )) ) 
=SUM( CR[-3:-1] => Last( NonBlank( C[$7:0]R )) ) 
=SUM( R[-3:-1] => Last( NonBlank( C[$7:0] )) ) 
=Sum( [task] => Last(NonBlank( C[Est:0] )) ) 
=[task] => C[Est:0].#NonBlank.#Last | #Sum 

Expanding Nodes 

Atticus Operator 

Test vectors 
v1 
v2 
v3 
v4 

v1 
v2 
v3 
v4 
v5 
v6 
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Hypotheses 
Comparable Models 



Potential Theoretical Models 
•  ? Mental models, Cognitive fit 
•  ? Concept maps 
•  ? Hierarchical Bayesian Models of 

Cognition 
•  ? Ideal student (from intelligent tutoring 

systems) 



Hypotheses 
•  Testable Models of Language (PLP) 
•  Abstraction gradient (ZPD) 
•  Natural ordering of language, Spatial 

navigability, Numeracy (ICA) 
•  Language evolution = pattern capture (AL) 
•  Orthogonality, Motivation etc. (other)  



Hypotheses 
Comparable Models  

 



Hypothesis -  
Testable Models of Language (PLP) 
 



Hypothesis – Natural ordering  
 



The mat  
by the cat 

was sat  

The mat was sat  
on by the cat Mmm 

Hypothesis – Natural ordering  
 



Language is the medium 
through which thoughts are 

communicated. 



Our abstractions should be 
solid from a distance but 

permeable up close 



“One language's patterns are  
   the next ones features” 

Richard Helm 
Sydney Design Patterns SIG ‘96 
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=IF(ISBLANK(C[-4]),IF(ISBLANK(C[-1]),C[-5],C[-1]),C[-4]) 
  vs 

=Last( NonBlank(C[-5,-1,-4]) ) 
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