
PSYC 4165 Homework 6: Size-Distance
Lew Harvey and Sam Paskewitz, University of Colorado

5 October 2018

Homework Assignment 6 - 10 Points

Due by 23:30, Friday, 12 October 2018

There are two parts to this homework assignment. Each part counts 5 points. Late homework will receive a
grade of zero. Your homework must be prepared using R markdown language. Use the help file as a template,
changing the date and the author name of course. Knit your Rmd markdown file to a pdf file, and upload
the pdf file to the course assignment dropbox in Canvas before the deadline indicated above.

As discussed in class this week, the classic paper by Holway and Boring (1941) presented evidence supporting
the size-distance hypothesis: As visual cues to distance were diminished, the apparent size of visual test
objects located at different viewing distances became more in accord to the retinal image size, not to the
objective size of the objects. In 1955, Alberta Gilinsky had subjects match the size of different triangular
test objects located at different viewing distances. Her test objects had four different heights: 42, 54, 66,
78 inches. They were viewed at five different distances: 100, 200, 400, 800, 1600, 4000 feet. Gilinsky had
subjects match the size of the test objects using a variable triangle located 100 feet away and off to the right
of the test objects. Gilinsky used two different sets of instructions: objective size and retinal size instructions.
A pdf file of the original paper is included in the help packet.

We have provided a csv file named gilinsky_data.csv that is located in the help packet. The
gilinsky_data.csv file contains the data (reconstructed from Table I of the original paper) of the 36 test
subjects. To do the homework, you should read this file into an R data frame. The data file has five columns:

1. subj - the subject identifier, s01 through s36;
2. instruction - a within-subject variable with two levels, “objective” and “retinal”;
3. standard - the height in inches of the test triangle located at different distances down the runway;
4. distance - the distance at which the test triangle was viewed , 100, 200, 400, 800, 1600, and 4000 feet;
5. size_match - the height of the variable triangle that the subject adjusted to match the size (under

either objective or retinal instructions).

Part 1

Part 1 of this assignment is to recreate Figure 6 in Gilinsky (1955) shown in Figure 1 below. A copy of this
paper is included in the help folder. Note that in Gilinsky’s Figure 6, she plotted the size ratio percentage
((matched size / true size) * 100). Plot the mean size ratio for the objective instructions and for the
retinal instructions on one graph as a function of viewing distance. In your graph, include a line for the
predictions of the “Law of Size Constancy” and another line for the “Law of the Retinal Image”, shown in
Gilinsky’s Figure 6 as dashed lines. For computing the mean of variables in a data frame we recommend
using the aggregate() command in R. Check out how we used it in the scripts in Lab 0, Lab 1 and Lab 2.
Ask for our help: it will save you a lot of time.
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Figure 1: Figure 6 from Gilinsky (1955).

Part 2

Fit a sequence of linear mixed-effects regression models using lmer() to test the effects of the three predictor
variables (instruction, standard, distance) on the dependent variable (size_match). Be sure to treat
subjects as a random variable: (1 | subj). In the linear modeling, treat distance as an ordered factor, not
as a continuous variable. Doing so avoids problems associated with fitting a straight line to curvilinear data.
You can transform distance in the data frame to a factor like this:

df$distance <- factor(df$distance, ordered = TRUE)

In the sequence of linear models follow the example started in Lab 0: begin with a model that contains only a
constant and progressively add predictor variables. The final model should have all three predictor variables
and their interactions as is shown below.

1. model 0: size_match ~ 1 + (1 | subj)
2. model 1: size_match ~ 1 + distance + (1 | subj)
3. model 2: size_match ~ 1 + distance + instruction + (1 | subj)
4. model 3: size_match ~ 1 + distance + instruction + standard + (1 | subj)
5. model 4: size_match ~ 1 + distance * instruction * standard + (1 | subj)

Test whether or not making a model more complex is worth the effort (lowers the AIC enough) by comparing
the models using the anova() command. For example, if you have three different models of increasing
complexity, m0, m1, m2, the command anova(m0, m1, m2) will compare them.

Print out an analysis of variance summary table of the most complex model (anova(model_name)).

What do you conclude about the effect of the variables on matched size from your analyses? Do your
conclusions match those of Gilinsky?
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