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Abstract: Cognitive load theory (CLT) has driven numerous empirical studies for over 30 years and
is a major theme in many of the most cited articles published between 1988 and 2023. However,
CLT articles have not been compared to other educational psychology research in terms of the
research designs used and the extent to which recommendations for practice are justified. As Brady
and colleagues found, a large percentage of the educational psychology articles reviewed were not
experimental and yet frequently made specific recommendations from observational/correlational
data. Therefore, in this review, CLT articles were examined with regard to the types of research
methodology employed and whether recommendations for practice were justified. Across several
educational psychology journals in 2020 and 2023, 16 articles were determined to directly test
CLT. In contrast to other articles, which employed mostly observational methods, all but two of
the CLT articles employed experimental or intervention designs. For the two CLT articles that
were observational, recommendations for practice were not made. Reasons for the importance of
experimental work are discussed.
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1. How Scientific Is Cognitive Load Theory Research Compared to the Rest of
Educational Psychology?
1.1. Overview

Cognitive load theory (CLT) emerged in the late 1980s and early 1990s as a theory of
learning intended to guide instructional design. The term “cognitive load” first appeared
in an article title in 1988 by John Sweller [1]. In a recent study by Hassan et al. [2] that
examined the most cited authors and articles appearing in 12 educational psychology
journals from 1988 to 2023, five of the top 30 most cited articles addressed CLT, and the
most cited author was John Sweller. Along with his colleagues, including Paul Chandler
and Paul Ayres, Sweller advanced the notion of cognitive load into a more formalized
theory in 1991, e.g., [3]. Strengths of CLT include being based on knowledge of human
cognitive architecture [4] and having important implications for instructional design [5].

CLT rose in popularity within educational psychology and instructional design jour-
nals after its updated description in 1998 [4]. CLT has maintained its prominence within the
educational research literature since its introduction [4,6]. In fact, in a Scopus database search
using terms “cognitive load” and “cognitive load theory” in articles published between
1988 and 2023 in the twelve educational psychology journals reviewed by Hassan et al. [2],
there have been 373 articles published with a combined citation number of 50,262. When
looking year by year, there has been a general increase in the number of articles that include
“cognitive load” and/or “cognitive load theory” and in the citation rate (see Figure 1).
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There is no doubt that CLT has left an indelible mark on the field of educational psychology
over the past 35 years.
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However, despite its highly cited research base, there has been no specific comparative
examination of CLT research to determine if there are any differences or similarities in
methodological trends and recommendations for practice as compared to other educational
psychology research. Such a comparison is important given that in the field of educational
psychology as a whole, there has been a decline in intervention research and an increase
in recommendations for practice being made from non-experimental studies [7]. With a
decline in studies that provide strong causal evidence, current recommendations continue
to be made based on shaky ground [8]. As such, the question remains: can the same be said
about CLT research?

1.2. Causal Conclusions and Recommendations for Practice

Several reviews have been conducted over the years to investigate the rigor of method-
ology used in educational psychology research. For example, Hsieh and colleagues [9]
published an article that examined studies published in 1983 and between 1995 and 2004
in three prominent educational psychology journals and one broader educational journal.
They assessed the types of methodologies used in these studies and found that there was a
decrease in the frequency of intervention studies and that the ‘quality indicators’ of these
studies (e.g., length of intervention, treatment integrity) were rather poor.

In a similar line of investigation, Robinson and colleagues [10] investigated the types
of methodologies used in the studies published in five teaching-and-learning research
journals across two years, 1994 and 2004. They classified each article as an intervention
study or as a nonintervention study (i.e., correlational, qualitative, or descriptive). They
also examined whether causal conclusions were made in each study. Results indicated
there was a decline in the percentage of intervention studies published in these journals
from 1994 to 2004, with correlational and qualitative studies becoming increasingly popular.
Further, there was an increase in the number of causal conclusions made, particularly in
the nonintervention studies.
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Extending the work of Hsieh et al. [9] and Robinson et al. [10], Reinhart and col-
leagues [11] also wanted to understand the trends occurring in educational psychology
concerning methodology and recommendations for practice. In their work, the authors
investigated the use of statistical modeling analyses used between 2000 and 2010. Similar
to the previous studies mentioned, they found that less than a quarter of studies from
these journals were categorized as intervention studies, and almost half of the noninter-
vention studies included recommendations for practice. Additionally, when modeling
analyses were used within the nonintervention studies, they more commonly resulted in
recommendations for practice than those without the modeling analyses.

In the most recent review, Brady et al. [7] found a decrease in the percentage of
empirical articles that employed intervention and experimental methods, an increase in
the percentage of articles that employed observational methods, and an increase in the
percentages of the latter that included recommendations for practice (close to two-thirds as
of 2020). These findings were in line with the findings from the previous reviews, making
it evident that the field as a whole is moving away from experimental research and yet
continues to make recommendations for practice.

As noted by Brady et al. [7], there are a myriad of empirical methods that can be used
to study questions within the field of educational psychology, each serving an important
purpose in the “exploration-to-intervention study sequence” (p. 2). However, problems
arise when the systematic study of a hypothesis via experimental research is skipped (often
the final step in the sequence) and cause-and-effect claims are made from correlational re-
search. Most introductory research methods and statistics textbooks caution that correlation
does not imply causation. Although most agree that causal claims and recommendations
for practice should be based on experimental research, e.g., [12–15], others have argued
that recommendations can be based on non-experimental studies, e.g., [16–18].

This debate over when causality has been established and when it is appropriate to
make specific recommendations was recently featured in Educational Psychology Review,
where several authors [8,14,16,17,19] responded to the Brady et al. [7] article. Some ar-
gued that experimental designs are not the only way to establish causal relationships and
suggested that the right analysis (e.g., structural equation modeling—SEM) could enable
causation from correlational data, e.g., [16,17]. For example, Dumas and Edelsbrunner [16]
presented a five-phase process in which SEM could be used to develop implications for
educational practice. They emphasized that it is not a “yes/no” question as to whether
specific recommendations can be made but rather is a continuum based on the strength
of evidence.

With this continuum in mind, there are certain methods that are stronger with regard
to establishing causality and making subsequent recommendations. Mayer [14] rated
modeling studies as having moderate strength in testing causal claims and experimental
studies as having the highest strength. Randomized control trials have long been con-
sidered the gold standard and are the ideal design for establishing causality and making
recommendations for practice [14,17,20,21]. The benefit of experimental designs is the
ability to control for possible confounds and to specifically isolate the independent variable
as the causal variable. When non-experimental research is conducted, one runs the risk of
extraneous or confounding variables compromising the internal validity of the study—that
is, the ability to make valid inferences or draw causal conclusions [20,22,23]. As noted
by statistician Donald Rubin, “when it comes to causal inference, design always trumps
analysis” (personal communication).

To inform educational research and practice and improve the educational experi-
ences of students, effective interventions need to be identified by isolating and controlling
variables. This hallmark of scientific reasoning [24] helps to ensure that “researchers can
conclude that changes in the dependent variable (i.e., outcome) are caused by manipu-
lations to the independent variable” [25] (p. 111). With educational psychology moving
away from one of the most rigorous methods to investigate research questions, there is a
risk of making decisions based on shaky ground—or at the very least, based on results that
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are not of the highest strength. Shaky ground decisions could affect the validity of instruc-
tional practices and influence whether they are embraced and adopted by the educational
practice community.

1.3. The Present Review

Given the shifts in the types of research designs being prioritized within educational
psychology, the purpose of the present review was to compare research designs and
recommendations for CLT research to other educational psychology research, with the
primary research question being “What types of research designs and recommendations
for practice are found within CLT research as compared to non-CLT research?”

2. Method
2.1. Journal Selection and Search Process

Brady et al. [7] reviewed 255 empirical articles that were published in one of five
journals during the year 2020. The journals included Journal of Educational Psychology, Con-
temporary Educational Psychology, Cognition and Instruction, Journal of Experimental Education,
and American Educational Research Journal. These journals are similar to those included in
three previous studies by Hsieh et al. [9], Reinhart et al. [11], and Robinson et al. [10]. With
permission, their 2020 database was accessed.

To identify CLT articles in the 2020 database, the question “What makes an article
a CLT article?” needed to be asked. To identify articles related to cognitive load theory,
the authors of the present review examined each of the 255 articles to determine whether
CLT was an integral part of the article (herein termed a CLT article). “Integral” was
operationalized as including measures of cognitive load within the study, using CLT as
the overarching cognitive framework, using CLT in research hypotheses/predictions, or
testing CLT as part of the study. In total, six articles were identified as CLT articles [26–31].

Due to only identifying a handful of CLT articles from the original Brady et al. [7]
database, the present review’s search was expanded to include (a) the most recent pub-
lication year of 2023 for the same five journals represented in the 2020 search and (b) an
additional journal, Educational Psychology Review, given that it has published empirical
CLT research in the past. Through this updated search, an additional 10 CLT articles were
identified [32–41]. Thus, the total sample for 2020 and 2023 included 16 CLT articles.

2.2. Coding and Analysis

Brady et al. [7] categorized articles based on their research designs. Articles were
coded as observational/correlational, intervention, experimental, qualitative, and mixed
method/multi-method. If the independent variable was manipulated, the article was either
intervention or experimental. If an intervention study involved random assignment of
individuals, it was further coded as experimental. If the independent variable was not
manipulated, the article was categorized as observational/correlational, qualitative, or
mixed method. Observational/correlational studies involved quantitative data, qualitative
studies involved qualitative data, and mixed method/multi-method studies involved both
quantitative and qualitative data. This same categorization system was used for 2023
CLT articles.

In addition to categorizing the research design used in each article, Brady et al. [7]
coded for whether recommendations for practice (RFP) were included in studies that
were not intervention. RFPs were defined as “if practice X is adopted/avoided or in-
creased/decreased, then teacher or student outcome Y will improve” [11] (p. 244). This
same coding system was used for the CLT articles pulled from the six journals published
in 2023.



Educ. Sci. 2024, 14, 920 5 of 8

3. Results
3.1. Research Designs

Because the number of CLT articles was so few, these articles were simply compared
to all of the educational psychology articles reviewed by Brady et al. [7] without having
to adjust the denominator. See Table 1 for a breakdown of each CLT article and coding
included in this analysis.

Table 1. Breakdown of each CLT article included.

Authors Journal Method Recommendations for
Practice?

2020

Bichler et al. [26] Journal of Educational Psychology Experimental --
de Koning et al. [27] Contemporary Educational Psychology Experimental --
Merkt et al. [28] Journal of Educational Psychology Experimental --

Miller-Cotto & Byrnes [29] Journal of Educational Psychology Observational/
Correlational No

Schneider et al. [30] Journal of Educational Psychology Experimental --
Zu et al. [31] Journal of Educational Psychology Experimental --

2023

Buchin & Mulligan [32] Journal of Educational Psychology Experimental --
Ehrhart & Lindner [33] Contemporary Educational Psychology Experimental --
Hoch et al. [34] Educational Psychology Review Experimental --

Martin et al. [35] Contemporary Educational Psychology Observational/
Correlational No

Park el al. [36] Educational Psychology Review Experimental --
Pengelley et al. [37] Educational Psychology Review Experimental --
Rau & Beier [38] Journal of Educational Psychology Intervention --
Sondermann & Merket [39] Contemporary Educational Psychology Experimental --
Wang et al. [40] Journal of Educational Psychology Experimental --
Yang et al. [41] Journal of Educational Psychology Experimental --

Across the CLT articles published in 2020 and 2023, all but three used random assign-
ment experiments. One of the articles that was not experimental was intervention (without
randomization of individuals), while the other two were observational/correlational. These
results are not surprising and confirm the claim by Sweller et al. [4] that CLT research is
characterized by experimental studies. This contrasts sharply with much of the field of
educational psychology. Brady et al. [7] found that 25% of the empirical articles published
in 2020 were intervention and only 20% were experimental.

3.2. Recommendations for Practice

Recommendations for practice made based on the research findings are appropri-
ate when the methodology—experimental and intervention—supports causal claims [7].
Fourteen of the CLT articles were experimental or intervention, and as such, any recom-
mendations made in those articles could be justified. The two articles that were observa-
tional/correlational did not include such recommendations. This contrasts sharply with
much of the field of educational psychology—as demonstrated by Brady et al.’s [7] analysis,
66% of non-intervention articles published in 2020 included recommendations for practice.

4. Discussion

As confirmed by the several reviews conducted by Robinson and colleagues [9–11],
a large proportion of educational psychology research does not involve experimental
methods. The present review found that thirteen of the sixteen CLT articles published in
the five reviewed journals in 2020 and six reviewed journals in 2023 used experimental
methods, with an additional article categorized as “intervention.” Only two articles were
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observational/correlational. These results differ greatly from the rest of the educational
psychology literature examined by Brady et al. [7] and are not surprising given the emphasis
on experiments and experimental data discussed throughout Sweller et al.’s [4] review
summarizing research on CLT over the past 20 years. In fact, failure of experiments
to replicate helped cognitive load theory to expand with the identification of boundary
conditions [42]. As noted by Sweller [42], “Cognitive load theory’s continual adaptation to
new data is one of its primary virtues. The fact that those data are collected primarily from
full experiments using randomised, controlled trials with real students studying materials
from their own curricula is also a virtue” (pp. 95–96).

Although each type of empirical approach can serve a distinct and important purpose
in research, a decline in experimental research affects the degree of confidence researchers
and practitioners may have that the independent variable caused changes in the dependent
variable. Without randomization and the control of variables, recommendations for practice
are based on shaky ground. To be able to provide teachers with specific guidance on
when and how to implement specific learning strategies and teaching approaches in their
classroom, strong experimental research needs to be conducted to establish causality.
CLT research, however, has consistently used experimental methods, and, as such, the
recommendations for practice offered are based on solid ground. For example, CLT research
on explicit instruction and problem-solving is rooted in randomized, controlled trials,
strengthening recommendations for teachers looking to effectively teach their students.

Despite these results and justified recommendations from CLT research and other
experimental educational psychology research, there remains a gap between research and
practice [43]. In such areas as science education, much of the research-validated data
on effective instructional practices have been overlooked in science educational policy.
Sweller [44] noted, “it is regrettably rare for instructional design to be based on human
cognitive architecture. Frequently, instructional design principles are promulgated as
though human cognition either does not exist or if it does exist, it has no implications
for instruction” (p. 37). Issues concerning the adoption of evidence-based practices are
nothing new and were noted by Dempster [45] prior to the start of CLT. With the wealth of
experimental data on CLT, particularly compared to other educational psychology research
in general, its implications for education should not be overlooked.

4.1. Limitations and Future Directions

The present review has two primary limitations. First, the sample size for CLT articles
was small and from only five/six journals, so it may not be representative of all CLT
research published in other journals. However, based on Sweller and colleagues’ [4]
observations, it would be expected that CLT research appearing in other journals would be
mostly experimental. Second, the present review’s operational definition of a CLT article
may not match other researchers’ definition of CLT, potentially changing the sample of
included and excluded articles.

As for future directions, in addition to examining the research designs and recom-
mendations for practice as performed by Brady et al. [7] and in the present review, it is
recommended that researchers conduct reviews on the controlled nature of educational
research. More specifically, controlling variables is essential in rigorous research, with
confounds threatening the internal validity of a study. Different threats to internal validity
could be assessed, as done by Martella et al. [20] and Lawson et al. [22], to determine if the
experimental/intervention research that is being conducted is rigorous. Although recom-
mendations for practice are inappropriately made in non-experimental/nonintervention
research, they may also be inappropriately made in experimental/intervention research if
variables have not been well controlled. As stated by John Sweller, “the ‘C’ in ‘RCT’ is at
least as important as the ‘R’. . . Randomisation without control of variables gives random
results” (personal communication).
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4.2. Conclusions

The present review found that the CLT research published in five educational psy-
chology journals in 2020 and six educational psychology journals in 2023 were primarily
experimental. When not experimental or intervention, recommendations for practice were
not made. These results differ from non-CLT educational psychology research as a whole.
The importance of experimental research cannot be overstated, as it is an essential compo-
nent in the “exploration-to-intervention study sequence” [7] (p. 2). Experimental research
provides the strongest evidence and allows for causal conclusions to be made on solid
rather than shaky ground. As such, CLT research and the accompanying recommendations
appear to be based on solid ground.
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