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Abstract

The design of didactic activities is aimed at developing learning objectives at
different levels of cognitive complexity. In the field of History teaching, one of
the purposes is to develop Historical Thinking, which requires specific tasks.
However, several investigations report that many of the activities presented in
school textbooks are limited to the use of the lowest cognitive levels, not
achieving the intended Historical Thinking of students. Faced with this singu-
larity, it is valid to ask how we can use some tools to validate that the activi-
ties fulfill the expectations of cognitive complexity. In this paper, we discuss
the use of an Al to evidence whether it can help as a support tool for this task.
The results show that the task of assigning the predominant cognitive level is
challenging even for highly qualified experts, and that the Al results match at
least with expert's assessment using some of the taxonomies considered, ex-
cept for one activity. On the other hand, there is a high appreciation by experts
of the potential of ChatGPT to both classify and argue its decisions, although
there are also some risks to be considered.

Keywords: Artificial Intelligence, ChatGPT, cognitive complexity, historical
thinking.

13.1. Introduction

In the subject of History, from the perspective of the develop-
ment of skills and competencies, in recent decades, the focus has
been placed on students being able to develop “historical think-
ing”, which is defined as the deployment of a set of specific skills
of the discipline to ensure that the historical facts of the subject
of History are not memorized, but constructed by the students
themselves through the use of historical evidence or sources to
generate an interpretation of the facts, emulating the work of a
historian (Wineburg, 2001; Kitson, et al., 2015; Saez-Rosenk-
ranz, 2017). In this sense, the teaching of historical thinking
consists in initially posing a problem or research question that
guides the inquiry that students will carry out in the historical
sources, in order to solve the problem posed or provide an an-
swer to the question (Seixas & Morton, 2013; Kitson et al., 2015;
Henriquez et al., 2018).

The levels of cognitive complexity identifiable in didactic
tasks that seek to develop specific objectives and skills, as is the
case of historical thinking, can be identified through the use of
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taxonomies that describe what the student does at the cognitive
level and, at the same time, allow us to show whether these ac-
tivities really promote the development of this specific skill of
the subject. Bloom’s Taxonomy (in the Anderson and Krath-
wohl’s revision) has been used as a means in several studies
(Saiz, 2014; Gémez & Miralles, 2016; Martinez & Gémez, 2018)
to identify the levels of complexity of textbook tasks. This taxon-
omy proposes 6 levels that are presented continuously and as-
cending in complexity, although they are not necessarily inter-
preted as linear, in the sense that a student, when working at one
of the highest levels, has necessarily passed through all the previ-
ous levels (Forster & Rojas-Barahona, 2017). These levels are:
“remember”, “understand”, “apply”, “analyze”, “evaluate” and
“create”. Regarding the levels of cognitive complexity but specifi-
cally focused on the subject of History and historical thinking,
Sdiz (2013) has formulated 3 levels in which there is correspond-
ence with the levels of Bloom'’s Taxonomy (Anderson and Krath-
wohl’s revision): “low”, where students locate and repeat infor-
mation extracted from historical sources, corresponding to
Bloom’s “remember” level; “medium”, where students under-
stand information from other sources by paraphrasing, summa-
rizing or schematizing it, corresponding to Bloom'’s “under-
stand” level; and “high”, where students analyze, apply and/or
evaluate information from sources in order to construct new
knowledge about the past. This last level corresponds to Bloom’s
“apply”, “analyze”, “evaluate” and “create” levels.

Several studies have investigated the levels of cognitive com-
plexity that are most frequently presented in the didactic tasks of
textbooks for the subject of History, in order to verify whether it
is possible to get students to develop historical thinking with the
support of these activities. In these studies, it is observed as a
tendency that the levels of complexity that present a greater pres-
ence in the textbooks are those that are lower, and it is highlight-
ed that the higher levels present a very scarce presence (Saiz,
2014; Gémez, 2014; Gémez & Miralles, 2016; Martinez &
Gomez, 2018; Palacios, 2019; Bramann, 2021).

Given the advancement of Artificial Intelligence (Al) in edu-
cation, recent studies (Bolafo-Garcia & Duarte-Acosta, 2024;
Jiménez et al., 2018; Kasneci et al., 2023; Kiichemann et al.,
2023) have explored its usefulness and risks. The capacity of Al
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as a teaching support tool is recognized, motivating investiga-
tions into its potential applications. In our case, it is crucial to
evaluate whether Al can effectively classify the levels of complex-
ity of didactic tasks in History, and how reliable its work is ac-
cording to experts in the field.

13.2. Background

The possible applications of Al in education have been actively
explored in recent times due to its rapid advancement and pro-
gress, however, regarding the opportunities and challenges of-
fered in this area by the use of chatbots such as ChatGPT, au-
thors such as Kasneci et al. (2023) state that the studies conduct-
ed to experiment in this area are at an early stage, with few
empirical studies being found in the literature. In the field of
teaching, it is possible to find various uses of Al where it acts as a
support tool for teaching. For example, according to Bolano-
Garcia & Duarte-Acosta (2024) from a systematic review done to
investigate the use of Al in education, it has been detected that
Al is a tool that can be used for the personalization of learning
in the sense that teachers can adapt teaching materials to the in-
dividual needs of their students immediately; to provide stu-
dents with instant and personalized feedback on their learning
tasks and activities; and to automatize administrative and evalu-
ative tasks in which teachers spend a great amount of time,
among other notable uses. Moreover, Kasneci et al. (2023) re-
port that Al offers opportunities for teaching where it can be
used for lesson planning or inclusive classes, as well as to gener-
ate questions or activities that promote the participation of peo-
ple with different abilities and/or levels of knowledge; likewise,
the mentioned authors point out that Al can semi-automatize
the grading of students, highlighting the strengths and weakness-
es of their work.

Regarding didactic activities for student learning, some stud-
ies have experimented with the use of Al to generate such activi-
ties and evaluate their quality. The study by Kiichemann et al.
(2023) worked with an intervention group that had to create ac-
tivities for the subject of Physics using ChatGPT, which were
subsequently compared with those created by a textbook-sup-
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ported control group on the same content. In the relevant find-
ings of the aforementioned work, it is highlighted that no sig-
nificant differences were detected in the quality of the activities
generated by both groups. It is mentioned, however, that one of
the activities created by the group that used ChatGPT presented
an important omission that did not allow determining the re-
sponse to the activity. Regarding the taxonomic levels of the ac-
tivities (based on Bloom’s Taxonomy), it was detected that the
activities generated by both groups were concentrated in the lev-
els of “remember”, “understand” and “apply”, with very few ac-
tivities at the level of “analyze” and “evaluate”, and none be-
longed to the level of “create” in the activities of both groups.

On the other hand, Kwan (2024), using ChatGPT, generated
an assessment script that included a test, scoring guideline, sug-
gested solutions to the test, and classification of the difficulty
levels of the test questions based on Bloom's Taxonomy levels.
Among the main findings, it was detected that the assessment
generated by ChatGPT was quite structured. However, it was ob-
served that one question was incorrect; that there were inconsist-
encies in the scoring guideline related to the score of some ques-
tions and the total score given by the chat itself; and that, when
requesting the solution to the test, the chat only generated the
solution to one of the test sections (of the two existing in total),
failing to suggest a solution for the other section. With respect to
the taxonomic level classification (performed with ChatGPT) of
the generated assessment questions, it is argued that most of
them are at the “remember” and “apply” levels, and that two of
them are at the “analyze” level. Therefore, of the questions gen-
erated by ChatGPT, no questions for the higher levels of “evalu-
ate” and “create” are detected.

From the above mentioned, two aspects stand out regarding
the generation of tasks using ChatGPT and its subsequent clas-
sification of the levels of cognitive complexity based on Bloom's
Taxonomy. Firstly, it is striking that the activities generated us-
ing the chat possess the same frequency trends of taxonomic
levels as the textbook activities that other studies have classified
(Saiz, 2014; Gémez, 2014; Gémez & Miralles, 2016; Martinez
& Gomez, 2018), namely, activities concentrated in the first 4
levels of the Taxonomy (those of the lowest cognitive level),
and very few of the “evaluate” and “create” levels (the highest
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cognitive levels). Secondly, it is observed that ChatGPT has the
ability to classify the levels of cognitive complexity of didactic
activities, taking Bloom’s Taxonomy as a reference; however,
the referenced studies have not verified whether the classifica-
tion made by the chat is correct, thus it is not possible to affirm
that this ability, at present, is accurate and effective. This last
point is of particular relevance, since, as has been suggested by
some authors (Hashem et al., 2024; Kwan, 2024; Gill et al.,
2024), in some cases ChatGPT can generate inaccurate or incor-
rect data.

Therefore, in this study, we proposed to use ChatGPT to per-
form a classification of the taxonomic levels of a set of didactic
activities extracted from two textbooks circulating in Chilean
schools in 2022, specifically from the subject of History, Geogra-
phy and Social Sciences. We also performed a validation, under
the criteria of experts in the discipline, of the classification and
arguments provided by the chat to verify its accuracy and relia-
bility

13.3. Methodology

We asked ChatGPT 4 (hereinafter ChatGPT) to analyze didactic
activities and determine the predominant cognitive level, ac-
cording to the Taxonomies of Bloom (Anderson and Krathwohl'’s
revision) and Sdiz (2013), hereinafter Bloom's and Sdiz's Taxon-
omy, respectively. As a case study, we used didactic tasks in the
field of Historical Thinking. The methodology used in this work
considers the following stages.

e Selection and Preparation of Didactic Activities. For our
study, we chose and prepared six didactic activities, all ex-
tracted from two textbooks used in Chilean schools during
the year 2022. These activities belong specifically to the sub-
ject of History, Geography and Social Sciences. Each of them
was stored in separate files to facilitate their analysis and
management.

e Elaboration of Prompts for ChatGPT. We designed specific
prompts to guide ChatGPT in the analysis of didactic activi-
ties. These prompts are oriented to determine the cognitive
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level associated with each activity, according to Bloom's and
Sdiz’s taxonomies. In addition, ChatGPT was asked to pro-
vide arguments to justify each of its decisions in this classifi-
cation process.

¢ Obtaining Results. In this phase, we compiled the classifica-
tions made by ChatGPT together with their corresponding
justifications. These results are based on Bloom’s and Saiz’s
taxonomies used in the analysis. This process allowed us to
evaluate how the chat determines the cognitive levels of the
didactic activities.

e Expert Critical Assessment. For a detailed and critical review
of the classifications made by ChatGPT, we convened six
highly qualified experts, all with doctoral degrees. Initially,
each expert was asked to determine the predominant cogni-
tive level in the didactic activities, using Bloom's and Saiz’s
taxonomies as a reference. Subsequently, we presented them
the ChatGPT results and asked them to critically evaluate
both the classifications and the arguments offered by the chat.
This analysis focused on identifying the potential risks and
benefits of using ChatGPT.

13.4. Results

Below we present the findings of our experiment with six didac-
tic activities extracted from two textbooks used in Chilean
schools during 2022, focusing on the area of History, Geography
and Social Sciences. These materials are representative of those
used in the first two years of secondary education (students aged
14-15 years).

Classification of activities

We prepared and presented the didactic activities extracted from
the textbooks of the subject of History, Geography and Social
Sciences to each of the experts. Figure 13.1 is an example of an
activity presented (the question asks “What does the act of source
A symbolize? Why was this date chosen?”).
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Figure 13.1. Example of an activity extracted from a textbook.

Each expert identified the predominant cognitive level of the
didactic tasks, based on Bloom's and Sdiz’s taxonomies. The as-
sessment was carried out individually by two experts for each ac-
tivity. After completing their classification, they were shown the
results obtained with ChatGPT for direct comparison. The de-
tails of these evaluations and comparisons are summarized in
Table 13.1. In the ChatGPT’s column we present the classifica-
tion of both taxonomies and in parentheses the percentage of
agreement with the experts considering each taxonomy. Interest-
ing situations emanate from these results. Firstly, note that there
is no agreement among experts in determining the predominant
cognitive level of each activity, except when using Saiz’s taxono-
my in Activity 5 and when using Bloom's taxonomy in Activity
6. This empirical finding confirms the complexity of this task.
On the other hand, we see that the classification performed by
ChatGPT is in line with that of at least one expert (examining the
taxonomies individually), except in activity 5. We have high-
lighted (gray background) the coincidences between ChatGPT
and the experts.
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Table 13.1. Experts and ChatGPT results (Ai: Activity “i", T: Taxonomy, Ej:

urn

Expert "j".

A T ChatGPT E, E, E, E, E; E;
A, Bloom Analyze Analyze Understand
(50%)
Saiz High High Medium
(50%)
A, Bloom Analyze Evaluate Remember
(0%)
Saiz High High Medium
(500%0)
A, Bloom Evaluate Evaluate Remember
(500%)
Saiz High High Low
(500%)
A, Bloom Analyze Analyze Remember
(50%)
Séiz Medium Medium Low
(50%)
A; Bloom Analyze Evaluate Understand
(0%)
Saiz High Medium  Medium
(0%)
A; Bloom Evaluate Evaluate  Evaluate
(100%)
Saiz High Medium High
(50%)

Source: developed by author.

Assessment of the work performed by ChatGPT

As was previously mentioned, once their classification was com-
pleted, the experts were shown the results obtained with Chat-
GPT, asking them to rate (on a scale of 1 to 5) the classification
and arguments provided by the chat. Table 13.2 shows an exam-
ple of the classification and general arguments provided by
ChatGPT.
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Table 13.2. Example of classification and arguments provided by ChatGPT

Taxonomy Assigned level  Arguments

Bloom (Anderson Analyze The task requires the student to interpret the symbolism of
and Krathwohl's a public act, understanding the meaning behind the selec-
revision) tion of the date and the relationship to a historical event.

This demands analytical skills to connect the visual infor-
mation with previous knowledge of history and politics.

Model of Saiz High The student must go beyond the mere identification of visual

(2013) elements or textual comprehension (low and medium levels).
They are expected to make a critical evaluation of the act in
its historical and political context, which implies the crea-
tion of new information from a deep reflection on the sym-
bology and intentionality behind the selection of the date.

The average rating is shown in Table 13.3. It is interesting to
note that there is a high valuation in both dimensions. On the
other hand, the experts based their ratings both on the classifica-
tion and on the arguments provided by ChatGPT. Among their
justifications (free text), based on identifying benefits and risks,
the experts show interest and surprise in the classification made
by ChatGPT, but they also state as a risk that teachers may slight-
ly accept the results and rely too much on the tool. They make
explicit reference to the fact that the tool can be wrong, and that
some historical contexts may not be well understood, which can
lead to errors in the results.

Table 13.3. Average ratings in the classification and arguments provided
by ChatGPT (Ai: Activity “i").

INDICATOR A, A, A, A, A, A,

Average rating 4 4 5 5 3 5
in the classification

Average rating 5 4.5 5 5 4 5
in the argument

Source: developed by author.

13.5. Conclusions and Projections

The achievement of the learning objectives is of utmost relevance
for the quality of the teaching that is delivered. In this sense, one
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of the aspects to consider and review in teaching is the complex-
ity of the didactic activities proposed to students, to ensure that
they are appropriate to the expected learning, for which Bloom's
taxonomy (Wang et al., 2021), or others specific to the subject,
can be used. If the subject of History is intended to develop his-
torical thinking, the most appropriate levels of complexity
should be the highest (Saiz, 2014; Palacios, 2019; Bramann,
2021). The use of Al as a tool for the task of classifying activities
can be valuable and contribute greatly to quality teaching.

The results of our experiments indicate an initial finding: the
difficulty of assigning a specific cognitive level to didactic activi-
ties, despite the fact that these were selected directly from school
textbooks and are well defined. This complexity is evidenced by
the lack of consensus among experts, even using a commonly
employed taxonomy such as Bloom's. This finding suggests the
importance of expanding research to other areas of knowledge to
better understand these challenges. A second significant finding
of our study is that, for each didactic activity (except for Activity
5), the ChatGPT's results match at least the classification provid-
ed by one of the experts, when considering the taxonomies indi-
vidually. This coincidence indicates that the ChatGPT’s classifi-
cations are in line with the experts’ evaluations, showing relevant
consistency. This result suggests that the tool, in terms of classifi-
cation, does not present significant deviations or obvious errors
that could be considered as “hallucinations” in its responses.
The third finding of our study is the experts’ favorable assess-
ment towards the use of ChatGPT in the assigned task, both in
terms of classification and argumentation. However, experts also
warn about the need for caution when using this tool. They
highlight the importance of avoiding overconfidence of teachers
and recall that, like any automated tool, ChatGPT is not error-
free (Hashem et al., 2024; Kwan, 2024; Gill et al., 2024), e.g., in
challenging contexts such as assigning a level of cognitive com-
plexity where there are various reasons that can make this task
difficult. For instance, in some cases, an activity can be associat-
ed with more than one level of Bloom's taxonomy (Rawat et al.,
2023) or the amount of time and resources associated with this
task when it is performed considering a big amount of activities
(Rawat et al., 2023; Wang et al., 2021), which is why it is neces-
sary to work on an automated tool to support it. This balance
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between recognition of its usefulness and awareness of its limita-
tions is crucial for its effective application in educational con-
texts.

The current results lead us to plan future research in two key
directions: to extend the empirical evidence with a wider range
of didactic activities and to diversify the areas of knowledge stud-
ied. In the medium term, our goal is to develop a software tool
based on recent advances in Al. This tool will support decision
making in assigning levels of cognitive complexity to didactic ac-
tivities and will be aimed primarily at trainee and novice teach-
ers as initial users.
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