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In this example, Factor A (class level) is a between-subjects factor.  
Factor B (authority figure) is a within-subjects factor. We record the  
number of times that students in each class level seek advice from each type 
of authority figure. Hence, five students at each class level are observed 
two times.

Using a mixed design, we can determine the total number of participants 
(N) in a study by multiplying n by the number of levels of the between- 
subjects factor. Factor A is the between-subjects factor in this example, so 
we multiply n = 5 by p = 4 class levels. The total number of participants 
using this mixed design is

N = 5 × 4 = 20.

The 2-Within or Within-Subjects Design
When we combine the levels of two within-subjects factors, we use the 
2-within or within-subjects design. In this design, the same participants are 
observed in each group created by combining the levels of two factors. As 
an example of one such study from an area of research on the role of taste 
perception and intake (Di Lorenzo & Youngentob, 2013; Krishna & Elder, 
2010; Privitera, Mulcahey, & Orlowski, 2012), suppose we measure the 
amount consumed (in milliliters) of a solution mixed with different con-
centrations of sugar (Factor A) and different flavors (Factor B). Table 14.6 
shows the structure of this 3 × 2 within-subjects ANOVA with five partici-
pants (n = 5) observed in each cell or group.

If participants consumed each flavor-sugar mixture, then the same  
participants were observed in each cell or group. Using a within-subjects 
design, n = N because n participants are observed pq times. Hence, in  
this study, five participants (n = 5) consumed six flavor-sugar mixtures  
(pq = 2 × 3 = 6).

FYI
A mixed design for a two-way 

ANOVA is used when we combine 

the levels of one between-subjects 

factor and one within-subjects 

factor.

FYI
A within-subjects design for a two-

way ANOVA is used when the same 

participants are observed in each 

group created by combining the 

levels of two factors.

A 2-within design, or within-
subjects design, is a research 
design in which the same 
participants are observed in each 
group created by combining the 
levels of two factors.

Sweet Taste Concentration

2% 5% 10%

Flavor Orange n = 5 … …

Banana … … …

N = 5

TABLE 14.6

Each participant experiences each flavor-sugar combination. The ellipses indicate that the same par-
ticipants are observed in all groups or cells. In this study, n = N = 5 participants each observed six 
times (once in each group or cell).

The Structure of a Within-Subjects Design for a Two-Way 
Within-Subjects ANOVA With Five Participants Observed 
in Each Group or Cell


