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Introduction

Mental effort mediates between academic task
characteristics and the information-processing
operations performed in completing the task (Shenhav
et al., 2017). Put simply, mental effort is the relative
amount of an individual’s cognitive resources that must
be devoted to completing a cognitive task. Given that
cognitive resources vary among students, the mental
effort required by different students completing the
same task will also vary.
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Figure 1. Vygotsky’s (1978) zone of proximal development

According to Vygotsky’s (1978) Theory of Proximal
Development, learning tasks fall into three categories:
• Tasks that the learner cannot do, even with expert 

coaching; 
• Tasks that challenge the learner, but can be 

mastered with expert coaching; and
• Tasks the learner can learner already, with no 

coaching necessary.

According to Vygotsky (1978), teaching and learning 
are more effective when activities and objectives target 
this ‘zone of proximal development.’

Objective
To determine the self-perceived level of mental effort
required of AGME 3173 (Electricity in Agriculture)
students in completing three principles of electricity
laboratory activities:

• Lab #1 - Electrical Measurement
• Lab #2 - Analyzing Series, Parallel, and Series-Parallel

Resistive Circuits
• Lab #3 - Analyzing AC Reactive Circuits

Methods

The population for this study consisted of 23
undergraduate students enrolled in AGME 3173 -
Electricity in Agriculture during spring 2020. Following IRB
approval, students completed the Subjective Mental Effort
Questionnaire (SMEQ) immediately after completing each
of three laboratory activities.

Figure 3. The SMEQ (Zijlstra & Doorn van, 1985).

Figure 2. Students completing electrical measurement activity.

The SMEQ (Figure 3) allowed students to quickly rate the
mental effort required to complete each lab activity on a 0 -
150 continuous scale, where 0 = “not at all hard to do” to
150, an unscaled point beyond the “Tremendously hard to
do” point (approximately 113). Suaro and Dumas (2009)
reported the SMEQ to be superior to multi-item Likert-type
scales in assessing mental effort.

Results

Across the three laboratory activities, the mean perceived
level of mental effort required was 71.0 (SD = 17.5),
equating to “pretty hard to do” on the SMEQ scale.

Students perceived the Electrical Measurement activity to
require the least mental effort (M = 54.1) at “rather hard
to do,” while the Resistive Networks activity (M = 85.5)
required the most mental effort at “very hard to do.” The
AC Reactive Circuits activity was somewhat intermediate in
mental effort required (M = 73.3) at slightly above “pretty
hard to do.”
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Figure 4.Mean (+ 1 SD) perceived mental effort required for laboratory 
activities in the Principles of Electricity unit.

Conclusions and Recommendations

For the ‘average’ student, the three activities in the
Principles of electricity unit appeared to fall within
Vygotsky’s (1978) zone of proximal development, ranging
from “rather hard to do” to “very hard to do.” No students
indicated the labs were “not very hard to do,” indicating
that coaching was not necessary. Similarly, few students
indicated the labs were more than ”tremendously hard to
do,” indicating they were impossible even with coaching
from peers and/or the instructor.

Further, it is clear that, in the same class and for the same
lab activity, the level of mental effort required varied from
fairly moderate to very high when comparing individual
students. This suggests the need to examine the effects of
peer-mentor instruction and other methods of
supplementing and enriching instruction for students at
both ends of this spectrum.
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