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Joint stimulus control occurs when responding is determined by the correspon-
dence of elements of a complex sample and a complex comparison stimulus. In 
academic settings, joint stimulus control of behavior would be evidenced by 
the selection of an accurate description of a complex graph in which each ele-
ment of a graph corresponded to particular sentences and phrases in the de-
scription. The current research describes a test that detected various degrees 
of joint stimulus control by different combinations of elements, ranging from 
complete joint control by all elements to a lack of joint control by any elements.
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Hair loss (DV) was a direct function (dIVlo) of the dosage of 
antibiotics (IV1) taken by men or women (IV2). For each 
dosage level of antibiotics, hair loss was greater for women 
(dIVhi) relative to men. Increasing the dosage of antibiotics 
produced a constant difference (REL) in hair loss for women 
and men. The hair loss functions for men and women did not 
intersect at any dosage level of antibiotics.
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Figure 1. An example of a graph that depicts the effects of two independent variables on a 
dependent variable, and a description designed to assess control by the relational statement and 
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Measuring Joint Stimulus Control 
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A) In women, the number of correctly answered questions 
was a direct function of hours spent studying. In men, the 
number of correctly answered questions was an inverse 
function of hours spent studying. For each level of hours 
spent studying, the number of correctly answered 
questions was greater for women than for men. Gender 
reversed the directional effect of the number of hours 
spent studying on the number of correctly answered 
questions. As a consequence, each increase in study time 
produced a growing difference in correctly answered 
questions. Finally, the number of correctly answered 
questions for women and men did not intersect at any 
level of hours spent exercising.
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B) In women, the number of correctly answered 
questions was a direct function of hours spent studying. 
In men, the number of correctly answered questions was 
an inverse function of hours spent studying. For each 
level of hours spent studying, the number of correctly 
answered questions was greater for women than for 
men. Gender did not influence the effect of the number 
of hours spent studying on the number of correctly 
answered questions. Finally, the number of correctly 
answered questions for women and men did not intersect 
at any level of hours spent studying. 
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direct function of hours spent studying. In men, the number of 
correctly answered questions was an inverse function of hours spent 
studying. For each level of hours spent studying, the number of 
correctly answered questions was greater for women than for men. 
Gender reversed the directional effect of the number of hours spent 
studying on the number of correctly answered questions. As a 
consequence, increases in study time produced a growing difference 
in correctly answered questions. Finally, the number of correctly 
answered questions for women and men did not intersect at any level 
of hours spent studying.

Figure 2. An example of a graph that depicts the effects of two independent variables on a 
dependent variable, and descriptions designed to assess control by the relational statement and 
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Table 1 
Pattern of Comparison Selection That Indicates Control by the REL and IV1 

Source of control

Co+
(REL+, IV+)

+ +

!��

��^_�����
��

���

!���
��^_�����
��

���

REL and IV1 100 0 0

REL only 50 50 0

IV1 only 50 0 50
Note. The + and � below each Co indicate the status of the relational statement and the 
name of IV1, respectively. The numerical values in the cells of the table indicate the 
percentages or likelihoods of selecting the comparisons indicated in each column heading.
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Assessing Control by all Elements of a Graph 
+�������)����������������K����"����
5�����������"��������������������)�����
��

�
"������
5�������"����"��"��K���")������"�����������)��K�")���")���������"�W��:*�����,��3�
�:*�����,�
3��:*������,���3��:*������,�)�3������:*�����6�'�4�2���"���")��3�")��"��"�
���K���������7�����������"��7)��)�������"���K�")������)3����
�����7�")�")������"������
�"�"����"�3��������"��������")�������"�����K�")��"�]"�����������"������K�")������)�'

!������KK����"���"���������������"��"������4�
���
'�,��")��"������"���3����)�"5����K�"��"�
��������������B�B����""�����K�����������'�4)��������"��"������"�����K�")������"�����������B
�������������K�")��"��"��������"������"����
5�������]�������"��������
���"����7�")�")������B
"�����
�"7����")��"7������������"������
���'����)������"�����������"������"����
5�
����"�������"�"����"��������
���"����7�")�")��X��"����������������������"������
��������
")����KK����"������"�������KK��"���K�,��'

Table 2 
Different Patterns of Control Exerted by Elements and Relations Between 
Independent Variables

Test type

Co+
(REL, Other)

+ +

Co–1
(REL, Other)

+ –

Co–2
(REL, Other)

– +

Control by all elements in combination with the relation between independent variables

REL and IV1 100 0 0

REL and IV2 100 0 0

REL and dIVlo 100 0 0

REL and dIVhi 100 0 0

Control by the relation between the independent variables but not other elements

REL and IV1 50 50 0

REL and IV2 50 50 0

REL and dIVlo 50 50 0

REL and dIVhi 50 50 0

Control by all elements but not the relation between the independent variables

REL and IV1 50 0 50

REL and IV2 50 0 50

REL and dIVlo 50 0 50

REL and dIVhi 50 0 50

Differential control by the relation between independent variables and other elements

REL and IV1 100 0 0

REL and IV2 100 0 0

REL and dIVlo 50 50 0

REL and dIVhi 50 0 50
Note. Numbers in cells indicate percentages or likelihoods of selecting the comparison 
stimulus at the head of each column. 
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Table 3 
Questions Representing the Four Types of Interactions (Columns) 
That Were Used to Assess Control by the Relational Term and One 
Other Element, Each of Which Is Indicated in a Separate Row 

Type of interaction

Trial types None Crossover Divergent Synergistic

REL & IV1 1 2 3 4

REL & dIVlo 5 6 7 8

REL & IV2 9 10 11 12

REL & dIVhi 13 14 15 16

Note. The numbers in the cells refer to each unique combination of interaction 
and independent variable used in combination with the relational statement. 
For example, Question 1 evaluated control by the relational statement in 
combination with IV1 for a no-interaction graph. Questions 5, 6, 7, and 
8 evaluated control by relational statements in combination with dIVlo. 
Questions 3, 7, 11, and 15 evaluated four forms of joint control for graphs that 
depicted divergent interactions.
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Results

Test Duration
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Table 4
The Number of Correctly Answered Questions of Each Type of 
Interaction

Type of interaction
Participants None Crossover Divergent Synergistic

3734 3 4 4 4

3742 4 4 4 3

3726 4 4 4 3

3743 4 3 3 4

3735 3 4 3 4

3746 3 3 4 3

3738 3 3 3 3

3740 4 3 3 2

3739 2 2 4 2

3730 2 2 3 2

3727 1 3 3 2

3733 1 3 2 3

3741 1 3 3 2

3747 3 1 3 1

3745 1 3 2 2

3744 0 4 3 1

3729 1 2 2 1

3728 1 2 2 1

3737 2 3 1 0

3736 2 1 1 0

% participants  
with 3 or 4 
correct

45 70 70 40

Note. Each row shows the data for an individual subject. Each column 
indicates the type of interaction.
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