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Tohoku University Graduate School of Information Sciences
Two-Year Master’s Program

International student admission

Written Examination

Group 6: Psychology

Select 3 questions from the 6 questions.

On each answer sheet, fill in your examinee's number in the box, and in the box, fill
in the question number you are answering in the sheet.

Six answer sheets are enclosed, including a spare. If there is not enough paper space even with the spare answer sheets,
the reverse side of the paper should be used.

You may take the question booklet with you. However, posting or sharing any content related to this examination on
social media or other platforms is strictly prohibited.

Examination hours: 10:00 -13:00



Psychology 1

We want to investigate how the human visual system processes motion. Answer the following questions.

A)

B)

®)

We want to design an experimental setup in which a vertically striped sinusoidal grating is
presented on a visual display and drifts either to the right or the left. The goal is to measure how
the perceived velocity of the grating changes depending on its contrast, using the method of
constant stimuli. Describe the specific experimental procedure and how to determine the
perceived velocity. Also, explain how the obtained results can be represented graphically. Note
that a fixation point is presented at the center of the display in this experiment. One grating is
presented above the fixation point and another below it. Of these two gratings, one serves as a
standard stimulus with a fixed velocity, and the other as a comparison stimulus with varying
velocities. The contrast of the standard stimulus is fixed at 4%, while the comparison stimulus
uses five contrast levels: 1%, 2%, 4%, 8%, 16%.

In the experimental setup described in question 1-A, we aim to establish two conditions for the
sinusoidal gratings: a luminance grating condition and equiluminant grating condition. Describe
in detail how to create both the luminance and equiluminant gratings.

In the experimental setup described in question 1-A, the results were compared between
conditions in which the velocity of the standard stimulus was slow and fast. When the standard
stimulus was slow, the results differed depending on whether a luminance grating or an
equiluminant grating was used. However, when the standard stimulus was fast, the results did not
differ between the luminance and equiluminant gratings. Describe the possible neural processing
mechanisms that could account for these results.



Psychology 11

Answer the following questions regarding experiments on human eye movement measurement.

A)

B)

®)

When observing an object moving at a relatively slow speed in front of you, describe in detail what
type of eye movement occurs as you track the moving object, in comparison with other types of
eye movements. Additionally, explain how the motion of the object is perceived during this eye
movement, and describe the underlying mechanism.

When moving your own hand at a relatively slow velocity and tracking it with your eyes, a type of
eye movement similar to that described in question 2-A occurs. Compared to tracking an
externally moving object as in question A, the tracking accuracy of eye movements improves when
following your own hand. Describe three specific analytical methods that can be used to evaluate
the accuracy of eye movement tracking.

Based on the experimental results described in question 2-B, describe the possible neural
processing mechanisms that underlie these findings.



Psychology 111

Discuss the role of mutual gaze in communication in as much detail as possible while meeting the following

requirements:

» «

+  Include at least two of the following three keywords in your essay: “joint attention,” “gaze-cueing effect,”
and “eye contact.”

+  Refer to at least one concrete research example that includes the experimental design and measurement
indices/outcome measures.

+ Address at least one perspective from cultural differences, individual differences, or developmental

differences.

Discuss the scholarly significance of this research topic and/or its potential applications.



Psychology IV

Explain well-defined problems and ill-defined problems, giving specific examples of each, and discuss the cognitive process

involved in solving them.



Psychology V

Explain the situation model in narrative comprehension.



Psychology VI

Human neuroimaging research has become increasingly active. Select one method of non-invasive measurement from
fMRI, EEG, MEG, fNIRS, or PET. Summarize the physical and physiological principles of the selected technique, and then
explain its advantages and disadvantages from the following perspectives : temporal resolution, spatial resolution, signal

source specificity, participant burden, portability, safety.
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