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Introduction

The debate over single-item versus multiple-item scales is ongoing in psychological research
(Allen et al., 2021). While single-item scales offer advantages such as brevity, reduced
participant burden, and easier integration into time-sensitive studies, multiple-item scales are
generally considered more reliable and comprehensive. In cognitive load research, both
methods are still in use (e.g., Klepsch et al., 2017; Leppink et al., 2013; Paas, 1992), though
there is no evidence indicating which scale type is preferable.

To address this research gap, two studies were conducted to examine the
effectiveness of single-item versus multiple-item scales in helping learners identify and report
differences in intrinsic cognitive load. The studies included two age groups: 7th- and 8th-grade
secondary school students, as well as university students. This was done to determine if the
effects of scale type generalize across learners with different educational backgrounds and
levels of task experience.

The main research question was whether learners could distinguish between two
levels of intrinsic cognitive load, and if so, whether this distinction would be reflected in their
responses on the cognitive load scale. Additionally, the alignment between the cognitive load
ratings provided during learning and the overall cognitive load rating provided after learning
was examined. To this end, the average of the two ratings provided during learning was
calculated and compared to the overall rating. Both questions were investigated with a focus
on how the use of single- versus multiple-item scales influenced these responses.

Method

Two studies with two different samples were conducted. Study 1 included 7th- and 8th-
grade secondary school students (N1 = 103), whereas Study 2 included university students
(N2 = 144). The studies differed slightly in the learning materials and the scale width (Study 1
used a 5-point Likert scale, whereas Study 2 used a 9-point Likert scale). Otherwise, the two
studies were identical. In both studies, participants were randomly assigned to one of four
conditions in a 2 (complexity sequence: increasing vs. decreasing) x 2 (scale type: single-item
vs. multiple-item) between-subjects design.

During the study, participants read two learning texts about the United Nations (UN).
The texts differed in their element interactivity (complexity). Learning text 1 described the main
organs of the UN in separate sections, which resulted in lower element interactivity. Learning
text 2 explained the interrelationships among these organs, which led to a higher level of
element interactivity. The learning texts were presented in either an increasing or decreasing
order of complexity.

Intrinsic cognitive load (ICL) was assessed separately after each textand after studying
both texts (as an overall rating combining the two learning texts). For the assessment, either
a single-item scale ("l perceived the learning content as complex") or the multiple-item scale
developed by Krieglstein et al. (2023) was used.

Results



The results of the two studies were very similar, underscoring the generalizability of
the findings. The more complex text 2 was associated with a higher ICL rating than the less
complex text 1. Moreover, the single-item scale resulted in higher ICL ratings during learning
than the multiple-item scale.

When comparing the average ICL ratings made during learning with the overall ICL
rating made after learning, differences emerged between the single-item and the multiple-item
scale. The average ICL rating reported during learning was higher than the overall ICL rating
given after learning only when the single-item scale was used. No such difference was found
when the multiple-item scale was used. This pattern was consistent across both studies.

Discussion

The results of the two studies are promising. Secondary and university students were
both able to differentiate between two levels of cognitive load, regardless of the scale type
used. However, this pattern was evident only at the micro level, that is, when cognitive load
was assessed during learning. When cognitive load was assessed after learning (i.e., as an
overall retrospective assessment), multiple-item scales appeared more suitable. Unlike with
the single-item scale, the two ratings (i.e., the average of the ICL ratings made during learning
and the overall rating made afterward) did not differ when the multiple-item scale was used.
This suggests that multiple-item scales allow for a more representative assessment of the
entire learning material. However, this only applies to ICL. Further research is needed to
determine if these findings can be generalized to other types of cognitive load.
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