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A B S T R A C T 

Background and objectives:  Virtual teaching tools have gained increasing importance in recent years. 

In particular, the COVID-19 pandemic has reinforced the need for media-based and self-regulated tools. 

What is missing are tools that allow us to interlink highly interdisciplinary fields such as evolutionary 

medicine and, at the same time, allow us to adapt content to different lectures.

Methodology:  We designed an interactive online teaching tool, namely, the Mummy Explorer, using 

open-access software (Google Web Designer), and we provided a freely downloadable template. We 

tested the tool on students and lecturers of evolutionary medicine using questionnaires and improved 

the tool according to their feedback.

Results:  The tool has a modular design and provides an overview of a virtual mummy excavation, includ-

ing the subfields of palaeopathology, paleoradiology, cultural and ethnographic context, provenance 

studies, paleogenetics, and physiological analyses. The template allows lecturers to generate their own 

versions of the tool for any topic of interest by simply changing the text and pictures. Tests undertaken 

with students of evolutionary medicine showed that the tool was helpful during their studies. Lecturers 

commented that they appreciated having a similar tool in other fields.
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Conclusions and implications:  Mummy Explorer fills a gap in the virtual teaching landscape of highly interdisciplinary fields such as evolu-

tionary medicine. It will be offered for free download and can be adapted to any educational topic. Translations into German and possibly 

other languages are in progress.

Lay summary The Mummy Explorer is a virtual, self-regulated teaching tool that can be adapted to different educational topics. It is espe-

cially well suited to show interconnections between subfields within highly interdisciplinary fields such as evolutionary medicine. In a 

survey, students and lecturers rated it as very helpful.

BACKGROUND AND OBJECTIVES

The presence and quality of online platforms for data visualiza-

tion—especially for academic education—have greatly increased 

in recent years. Since the COVID-19 pandemic, the importance 

of digital education and online teaching has grown and will prob-

ably continue to grow in the future [1]. Online and media-based 

teaching, in general, can increase teaching effectiveness by 

improving self-regulated learning and student motivation [2, 3].

Based on such findings, many online teaching tools, websites, 

and platforms have been created for different disciplines in the 

life sciences. Several of them allow for students’ interactions 

and feedback. Some platforms allow lecturers to add didactical 

elements to their online teaching materials or to create entire 

ready-to-use courses. Many websites also provide theoretical 

backgrounds and didactic and educational information for lec-

turers [1]. While virtual learning increases independent learning 

skills, blended learning combines on-site and online teaching 

elements, for instance, with the aid of different media [4, 5]. This 

vast array of didactical tools offers lecturers the most appropri-

ate approach for each educational situation.

However, one common problem in online lecture series is 

the absence of a systematic and logical connection among the 

varied contents of individual lectures. This is especially true for 

strongly interdisciplinary fields such as evolutionary medicine. 

Evolutionary medicine is an emerging research and teaching field 

in which evolutionary biological principles are applied to medical 

topics with the goal of better understanding health and human 

susceptibility to diseases [6]. Education in evolutionary medicine 

at the university level is slowly increasing in the USA and Europe. 

However, it is mostly taught in anthropology or biology depart-

ments and is still rarely taught in medical schools [7]. Especially 

in medical schools, teaching evolutionary medicine is expected 

to improve the biological understanding of human health and 

pathologies, and this knowledge should lead to better-informed 

medical practice [8, 9]. One challenge is that teachings on evo-

lutionary medicine can cover very different fields, such as genet-

ics and phylogeny, life history theory, or diseases of evolutionary 

mismatch, even within single lectures [10], which makes it chal-

lenging to communicate to students the connections among 

these subtopics. Another problem of online teaching is that it is 

difficult for students to understand the exact processes, proce-

dures, and problems of the various practical examination meth-

ods of specific subfields, particularly due to the lack of practical 

laboratory courses, field expeditions, and medical examination 

experiences. Again, such types of content are often disconnected 

from theoretical concepts and therefore challenging to intercon-

nect with each other.

Furthermore, while classical textbooks for evolutionary medi-

cine exist [11, 12], as well as several websites (https://isemph.org/

EvMedEd) or instructional videos (https://www.youtube.com/user/

YaleCourses), there is no specific online teaching tool that can be 

adapted to different subtopics in this field. Usually, it is not possible 

to adapt the prespecified contents of common teaching platforms 

to one’s own teaching topic, which makes it challenging to find a 

single suitable online tool or makes it necessary to combine several 

different tools that are not interlinked with each other.

We developed a self-explanatory, innovative online educa-

tional tool to overcome these difficulties. This tool allows for a 

systematic connection of educational contents that otherwise 

seem abstract and challenging to put into context. In the first 

version, we created a virtual examination of a mummy and called 

our teaching tool the Mummy Explorer. During a virtual journey 

through a palaeopathological examination of a mummy, we 

didactically explain how the logical sequence of the individual 

examination steps is to be understood and how the collected 

data can be interpreted in their historical and cultural context. 

At the same time, appropriate didactical tools, such as images, 

videos, links, text elements, etc., are added at each step to help 

visualize the methods and explain them understandably. All sub-

topics are interlinked with each other to show their connections. 

This online tool can be used for blended learning as a reference 

point, a throughline during lectures, and as a virtual self-regu-

lated learning tool for repeating the learned materials online.

This online tool is open access and has a modular structure, 

meaning its content is easily interchangeable and thus designed 

for a large target audience. Lecturers can download a template 

and replace the image and text elements as they wish in a user-

friendly way, adapting the tool to their own teaching topic. 

Instead of the mummy, a skeleton, a living human, a patient, a 

child, an ape, or even a theoretical concept can be placed in the 

centre, and several different subfields can be linked to the cen-

tral element and each other. Therefore, didactical applications 

in medicine, biology, archaeology, ethnology, and other human/

biological sciences are conceivable.

The aim of the present article is, therefore, to present a teach-

ing tool that shall help make connections across subtopics of 
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an interdisciplinary field that might seem to students to be 

unrelated areas of knowledge. Furthermore, the tool shall allow 

an individual learning experience for each student to prepare, 

accompany, or repeat the teaching content in a self-regulated 

way. For teachers, the tool allows the presentation of their con-

tents in an interlinked and interchangeable way, which can be 

used in in-person, blended, and virtual learning environments. 

While interlinked websites of knowledge such as Wikipedia exist, 

no teaching web tool allows entirely customizable and arbitrarily 

interchangeable content, simultaneously offering interlinks and 

external links to additional content.

METHODOLOGY

Didactical concepts

The Mummy Explorer was designed to demonstrate how single 

subfields of a specific topic are related to each other, how meth-

odological steps within each subfield are related, how they build 

on each other, how they work, what insights are generated in 

each step when to use which method and what limitations the 

methods have. Every step is explained with text and illustrated 

with figures. For each method or subtopic, further reading is pro-

vided through hyperlinks. A feedback option is provided. The tool 

allows for a logical alignment of didactical elements during the 

whole teaching cycle.

The Mummy Explorer is designed following established 

learning theories, such as Bloom’s Taxonomy of Educational 

Objectives or Gagne’s Nine Events of Instruction, especially with 

online education theories [13]. For instance, one of the most rel-

evant features of the Mummy Explorer addresses one of Siemens’ 

Eight Principles of Connectivism, that is, the ‘ability to see con-

nections between fields, ideas, and concepts is a core skill’ [14]. 

According to Terry Anderson, this tool profits from the internet’s 

hyperlink functions that are comparable with how humans store 

and access knowledge. Anderson conceived a comprehensive 

and integrated online didactical model, including structured 

learning tools and self-paced education models for independent 

online learning [15]. Self-paced or self-regulated learning is a 

three-stage process encompassing preparation, performance, 

and appraisal. Each stage includes the four aspects of cognition, 

metacognition, motivation, and emotion. Different theoretical 

models of self-regulated learning exist, with different strengths 

and performances for different educational levels [16].

The Mummy Explorer is suited to substitute for (=virtual learn-

ing) and to accompany (=blended learning) existing on-site 

lecture series. Students can use the Mummy Explorer to repeat 

what they have learned, to better understand the overall context 

of a lecture and to deepen their grasp of the content. The lec-

turer can change the Mummy Explorer’s content and adapt it to a 

wide range of educational fields, such as human and veterinary 

medicine, nursing, evolutionary biology, ecology, archeology, eth-

nology, and other humanities. This inter- and transdisciplinary 

approach is a novel contribution of the tool and makes it unique 

among media-based self-regulated learning tools.

Software used

The online tool was programmed in HTML5, which runs on 

all commonly used browsers and enables media data integra-

tion. Since one goal of the project was to allow other lecturers 

to use a template to create their own version of the tool, freely 

available software (Google Web Designer) was used to generate 

the webpage. This program also includes a graphical user inter-

face (GUI) that makes it accessible to people without sophisti-

cated knowledge of HTML programming. In combination with 

a Google account, the program offers an option to publish it on 

Google drive and to host it via a web service (https://drv.tw/), 

which requires no further knowledge about hosting websites.

Pages within the tool can be set up with the abovemen-

tioned software. All features can be added and manipulated via 

the GUI. Content can be added in similar ways to many other 

applications. Furthermore, events can be added as actions if the 

viewer clicks or hovers over pictures and texts, which makes the 

webpage interactive. The software also provides the option to 

use preinstalled or saved templates. This feature can help other 

lecturers reuse our tool and adapt it to their needs. A version of 

the tool with placeholders for texts and pictures was saved as a 

template and can be loaded into the software. Therefore, creat-

ing one’s own tool consists of replacing the text elements and 

swapping the placeholders for pictures (detailed instructions on 

how to use the template and change contents can be found in 

the Supplementary Information).

Survey

Students and lecturers were asked to complete separate versions 

of a questionnaire to review the tool’s performance. According 

to their answers and feedback, the online tool or the manual for 

using the template was adjusted.

The questions for the students (Table 1, Supplementary 

Information Note II) were designed to first obtain information on 

how the technical aspects of the tool perform. The questions tar-

geted aspects such as the loading and display of content. The sec-

ond part of the survey asked if the students found the content helpful 

and if it was displayed coherently. The tool was tested in two consec-

utive study years with students at the bachelor’s and master’s levels. 

In the second year, the questionnaire used was improved in terms of 

replacing binary responses with a Likert scale. Furthermore, a ques-

tion about the previewed usefulness of the tool was added. In total, 
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the tool and the survey were shown to 424 students in four courses 

of the Natural Sciences Faculty and in one course of the Medical 

Faculty of the University of Zurich.

The questionnaire for the lecturers was constructed in a similar 

manner (Table 2, Supplementary Information Note III). However, 

in the lecturers’ version, the technical aspects of changing the 

template were targeted in more detail. The questions also asked 

if the provided instruction was understandable and enabled lec-

turers to set up their own version of the tool. Lecturers asked 

to evaluate the tool were from the IEM and the natural sciences 

faculty at the University of Zurich.

RESULTS

The Mummy Explorer

The tool starts with a front page (Fig. 1). It contains information about 

six subtopics: paleoradiology, palaeopathology, cultural and ethno-

logical context, provenance, paleogenetics, and physiological analyt-

ical methods. These topics are related to several lectures and research 

projects at the Institute for Evolutionary Medicine (IEM) at the 

University of Zurich (UZH). All the texts and information used in the  

Mummy Explorer were provided by lecturers of the courses that  

the tool is supposed to substitute or support. Each of the topics has 

its own subpage and provides references to the information given. 

For a better understanding, the contents are presented using the 

example of investigations on a mummy. One can see, for example, 

the analysis of vascular diseases using X-rays under the subtopic 

of paleoradiology. This type of analysis is further linked to the sub-

topic of palaeopathology to show the interconnection. Similarly, 

other topics, such as protein analysis and ancient DNA analysis of 

dental calculus, are both connected to the analysis of past diets, 

which is also part of the subtopic of the analysis of stable isotopes. 

Additionally, more cultural aspects, such as the provenance and the 

cultural context of the mummy, are discussed to reconstruct the life 

of the studied individual as much as possible and to show the stu-

dents the large variety of potential research questions.

When hovering over one of the subtopic buttons on the front 

page, a schematic summary of the content appears (Fig. 2). 

Once the button is clicked, a subpage opens with more detailed 

content about the subtopic. Each subpage contains a text with 

an overview of the research field provided by the lecturers on 

this topic and pictures or schemes to further clarify the content. 

The subtopics are linked to each other with hyperlinks to clarify 

the connections to the students. For each subtopic, informative 

illustrations and summary texts are provided. All figures are ani-

mated, and hovering over them gives additional information in 

the form of legends. The illustrations are also used for interlink-

ing the connected subtopics. The information about which sub-

topic might be linked appears when hovering over the figure, and 

clicking will automatically forward the reader to the referenced 

section. Furthermore, for each section, external hyperlinks and 

citations of papers and books are provided for further reading 

so that the students can independently deepen their knowledge.

In this way, the students are provided with an opportunity to 

explore the content of the Mummy Explorer by themselves. The link 

Table 1. Questions and answers of the 2021 survey for the students. The total number of participants in the survey 

was 67 students in different courses with related content to the online tool

Question 

Nr.
Question

Number of 

answers
Nr. Yes % Yes

Content-related questions

1 Does the tool provide an overview of possible analyses for the study of 

mummies?

67 66 98,5%

2 Did you get an idea of what data can be collected and for what purpose? 66 65 98.5%

3 Does the tool contain enough pictures and schemes? 65 51 78.5%

4 Did you get an idea of how the different research areas are linked? 64 48 75.0%

5 Are enough references for further reading provided? 63 56 88.9%

6 Is there something you did not understand? Why? 19 N/A

Technical questions

7 Could you open the tool? 64 59 92.2%

8 Do the pages load fast enough? 64 51 79.7%

9 Did you have any other technical difficulties? 32 N/A

10 Is the content of the pictures visible and the resolution good enough? 64 62 96.9%

General Feedback

11 Space for more comments. What did you like? What should be improved? 33 N/A
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Table 2. Questions and answers of the survey 2022 for the students. The total number of participants in the survey 

was 34 students in different courses with related content to the online tool.

Question Nr. Question Number of answers Mean score % of maximal score

Scale 1 2 3 4 5

Content-related questions

1 Does the tool provide 

an overview of possible 

analyses for the study of 

mummies?

Answers 0 0 1 11 18 30 4.56 91.2%

2 Did you get an idea of what 

data can be collected and 

for what purpose?

Answers 0 1 0 8 19 28 4.60 92.0%

3 Does the tool contain 

enough pictures and 

schemes?

Answers 4 3 3 6 10 26 3.58 71.6%

4 Did you get an idea of how 

the different research areas 

are linked?

Answers 0 2 3 12 11 28 4.14 82.8%

5 Are enough references for 

further reading provided?

Answers 4 2 1 10 11 28 3.79 75.8%

6 Is there something you did 

not understand?

Scale Yes No

Answers 2 20 22 90.0%

7  Do you think the Mummy 

Explorer can support your 

learning experience?

Answers 3 2 0 7 11 23 3.91 78.2%

Technical questions

7 Could you open the tool?

Answers 0 0 0 3 31 34 4.91 98.2%

8 Do the pages load fast 

enough?

Answers 1 1 1 3 25 31 4.61 92.2%

9 Did you have any other 

technical difficulties?

Scale Yes No

Answers 4 6 10 60%

10 Is the content of the 

pictures visible and the 

resolution good enough?

Answers 1 3 1 9 14 28 4.41 88.2%
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to the tool is provided to the students at the beginning of each lec-

ture series and accompanies the lectures’ contents. This means that 

the tool’s content is not entirely new to them, but they should use it 

to deepen their knowledge and prepare for their exams.

The online tool is available at https://www.iem.uzh.ch/static/

Mummy_explorer/.

Template for lecturers

The template provided for lecturers contains the front page and 

pages for the subtopics. The front page is already animated. The 

template is filled with placeholders for pictures and text blocks. 

All the lecturers have to adapt the tool for their own lectures 

by swapping out the pictures, replacing the text and links, and 

finding a solution for hosting the tool (see the methods section 

below for suggested solutions).

The downloadable folder with the template also contains a 

manual with instructions (see Supplementary Information mate-

rial). It starts with the free software installation and then guides 

the users through every step necessary to adjust the template 

to their own needs, such as replacing space holders for pictures 

and entering their own text. There is a description of how the 

Figure 1. Front page of the Mummy Explorer

Figure 2. Interactive mouse-hover events on the front page of the Mummy Explorer
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lecturers can interlink the subpages according to their require-

ments. The template and the manual were also tested with a 

group of students and interested lecturers (Table 2). The survey 

allowed us to improve the manual for users who were not famil-

iar with the software (see the following section).

Survey

In 2021, 233 students and in 2022, 191 students from five dif-

ferent courses (one course from the Medical Faculty and four 

courses from the Natural Sciences Faculty of the University of 

Zurich) were invited to test the online tool. In 2021, 67 (28.8%) 

students participated in the survey and answered the questions 

(Table 1). The majority of the answers were positive regarding the 

usefulness of the tool. Specifically, the tool provided a good over-

view of possible research areas (98.5% positive), as well as the 

kind of data that can be collected and for what purpose (98.5% 

positive). The links between the subtopics were understandable 

(75% positive), and the number of illustrations and schemes 

was sufficient (78.5% positive). Overall, the tool was described 

as understandable, and students saw it as a helpful addition to 

the lectures. Technical issues were less common. A total of 7.8% 

could not open the tool immediately, while in 20.3% of the cases, 

the website did not load quickly, and in 3.1% of the cases, the 

pictures were not visible.

In the survey, there was also space for additional comments. 

This section of the survey provided valuable comments for 

improvement, for example, to create a hyperlink for the UZH 

logo, which then directs to the UZH web page and other minor 

technical and content-related suggestions, such as a higher 

resolution front-page figure, or more hyperlinks in the various 

subpages.

Lecturers testing the template for setting up their own tool 

answered questions in a separate survey. A total of 15 lecturers 

gave feedback (Table 3). Over 90% of the lecturers who tested the 

template answered that they could imagine using it for their own 

teaching and found the idea useful (Fig. 3). Technical issues were 

less common. In 6.7% of cases, it was not possible to download 

the program; in 15.4%, there were problems with downloading 

the template or opening it in the Google Web Designer. A total 

of 61.5% found the instructions to be unclear. Comments about 

the instructions were especially useful and helped to improve 

the description of the process so that in a second survey round, 

everyone could use the template, for example, by finding the cor-

rect button to change the placeholder text.

In 2022, we repeated the survey with additional students and 

a different answer scheme with a Likert scale of 1–5 instead of 

binary responses (Table 2, Supplementary Information Note IV). 

Of the 191 students invited to participate in the second survey, 

34 participated (18%). As in the previous year, the content and 

technical questions were answered positively (predominantly 

4 or 5 points), including the new question, ‘Do you think the 

Mummy Explorer can support your learning experience?’. The 

majority of students [18] answered this question in the highest 

categories 4 and 5, while five students answered it in the lowest 

categories 2 and 1.

DISCUSSION

We developed a novel, interdisciplinary online teaching tool, the 

Mummy Explorer, to better interlink and explain the contents of 

complex and diverse lecture series such as evolutionary medi-

cine. With two surveys conducted among students and lectur-

ers at the UZH, we explored the performance of the content and 

technical aspects of the tool. The first survey was answered by 

more students than the second survey (67 compared to 34), and 

the result was slightly more positive in the first one. This dis-

crepancy could be explained by the use of a Likert scale instead 

Table 3. Questions and answers to the 2021 survey for the lecturers. The total number of participants in the survey 

was 15 lecturers who used the template to create a similar online tool.

Question Nr Question Number of answers Nr Yes % Yes

1 Could you download the software? 15 14 93.3%

2 Could you download the template and open it in the 

Google Web Designer?

13 11 84.6%

3 Are the steps in the manual sufficiently explained? 13 5 38.5%

4 Which steps need more details? 12 N/A

5 What problems did you experience when setting up your 

own version?

12 N/A

6 Do you think providing a template is useful and can you 

think of other lectures where such a tool could be useful?

13 12 92.3%
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of binary answer categories in the second survey. As the surveys 

were fully anonymous we could not analyse the heterogeneity 

of answers further, for instance to analyse if the answers were 

clustered by course or by teacher. Furthermore, the rather low 

response rate does not allow to exclude a bias towards positive 

answers in both survey years.

All participating students could use the tool, and technical 

problems were solved quickly so that the full benefit of the tool 

could be assessed. Overall, the content was rated as under-

standable, and the illustrations and animations were rated as 

interesting and helpful. The surveys showed that the students 

were positive about the tool and felt it could significantly con-

tribute to their learning success. For instance, they confirmed 

that the tool provided materials and external links to better 

understand the lectures and an overview of how the different 

subtopics were interlinked. Likewise, the lecturers found the 

tool interesting, and they could imagine using it in their own 

teaching.

The technical challenges were more demanding. Due to the 

received feedback, technical and graphical details were adjusted, 

for example, changing the picture on the front page or adding 

figure legends. The second survey showed that the improve-

ments increased the user-friendliness, such as the loading speed 

of the tool. The surveys furthermore showed that, especially for 

the lecturers, the instructions had to be adjusted to increase 

user-friendliness. This point is of major relevance.

Since open-access digital teaching should and must be fur-

ther developed in the future, one main goal of the project was 

to design the tool to be adapted for other subject areas. Thus, 

substituting a skeleton, a living human, a patient, a child, an 

ape, or even a theoretical concept instead of the mummy could 

make the central topic being considered more apparent to users. 

We, therefore, provide the template using free software and with 

the possibility of hosting the resulting tool via a free Google 

account. This makes the tool usable for a wide range of lecturers 

and tutors even if they have no opportunity to publish their tool 

with university services. The free piece of software with an intu-

itive GUI enables lecturers to create their own tools quickly and 

with little effort. This approach aligns with the UNESCO Open 

Education Resources initiative [17] and reflects the increasing 

demand for open online education [18].

Especially in complex fields such as evolutionary medicine, 

applying a teaching tool facilitating interconnection and a deeper 

understanding of content might be very helpful. Problems with 

existing encyclopaedic platforms such as Wikipedia are that they 

are not necessarily curated by experts, and hence, the informa-

tion provided might not be accurate. Furthermore, large plat-

forms usually contain a lot of information, of which only parts are 

relevant to the students of specific lectures. Our tool provides 

students with the exact information to deepen their knowledge 

or prepare for exams. Including evolutionary concepts in med-

ical education and aligning them with learning objectives and 

competencies is expected to enhance critical thinking among 

physicians [8]. Some positive examples exist. For instance, 

evolutionary medicine is taught at the Medical Faculties of the 

Universities of Bern and Zurich in Switzerland. It has also been 

successfully introduced in the curriculum of medical schools in 

Pakistan [19]. A survey among nutrition and dietetics profession-

als showed a high interest in incorporating evolutionary medi-

cine into this field [20].

Figure 3. Answers of the lecturers to the question: Do you think providing a template is useful, and can you think of other lectures where such a tool could be 

useful?
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Evolutionary biology can be introduced into the medical cur-

riculum according to Bloom’s revised taxonomy [8]. According to 

this taxonomy, the six levels of learning include the skills that the 

Mummy Explorer also promotes: level 1: remembering; level 2: 

understanding; level 3: applying; level 4: analysing; level 5: evaluat-

ing; and level 6: creating. While levels 1–2 can be achieved by study-

ing the contents of the online tool, levels 3–6 can be achieved by 

reflecting on the contents and the interconnections between them, 

by asking questions and giving feedback to the teacher and other 

students, and by creating one’s own ideas about applications. In 

the example of the mummy excavation, this could be a protocol 

for a lab experiment, a plan for a field expedition, or a differential 

diagnosis for palaeopathological findings. These latter tasks can 

also be developed as the students work through collaborative tasks. 

Furthermore, the contents of the online tool can be used as a repe-

tition tool or a learning control for lectures.

To ensure the design of digital teaching materials in a way that 

fits the needs of the students as much as possible, it is import-

ant to integrally involve them in the development process. The 

Mummy Explorer was assessed by students who were attending 

the lectures at which the tool was targeted. It is, therefore, not 

surprising that most of the students who tested the tool found 

it helpful. Future applications of the tool with students of other 

courses or universities can give feedback on the tool to con-

stantly improve its format and function.

Furthermore, an active learning format should be sought when-

ever possible. Active learning promotes skills such as the practical 

application of concepts, analysis of data, and the creation of novel 

knowledge synthesis, according to the higher levels of Bloom’s tax-

onomy [21]. A review showed that active learning is very efficient in 

teaching evolutionary content [1]. As a practical example, students 

can develop new versions of the Mummy Explorer to create new 

content as part of an active and constructivist learning approach. 

Such didactical techniques have been shown to be especially effi-

cient [22]. Creating a new version of the explorer can be done as an 

exercise with the students, thus allowing them not only to choose 

the appropriate content for the learning platform but also to mean-

ingfully interlink them. In the cycle of self-regulated learning, this 

task demands proper planning (preparation) of the contents, a well-

thought implementation by creating the tool (performance), and a 

thorough appraisal of the result (appraisal) [3].

One possible difficulty that needs to be addressed in individ-

ual virtual learning is the reduced interaction with peers and 

teachers. Although the Mummy Explorer can also be used to 

accompany the class, its primary use is probably an asynchro-

nous, individual application by students. A feedback form is 

included in the tool, but direct interaction, especially with peers, 

is not possible. This difficulty is common to many virtual teach-

ing tools. It can best be addressed by combining virtual teaching 

tools such as the Mummy Explorer with live in-class discussions 

about the learned content, integrated peer group works, forums, 

and other similar didactical techniques.

CONCLUSIONS AND IMPLICATIONS

The coronavirus pandemic and the resulting lockdowns, during 

which face-to-face teaching at universities had to be suspended, 

once again highlighted the importance of expanding digital educa-

tion. However, in digital teaching, where there is no direct contact 

with the student, it is difficult to address the individual problems of 

the students. The teaching format must therefore be chosen in a 

way that is as intuitive as possible for the students. Tools such as the 

Mummy Explorer might offer flexible applications to combine on-site 

and online didactical elements in a blended learning fashion to 

increase active and self-regulated learning experiences. Importantly, 

the Mummy Explorer further adds the capacity to interlink complex 

contents and is adaptive to many applications and scientific fields.

The next steps within the IEM are to translate the Mummy 

Explorer into German and to create a new version of the tool with 

a living human in the centre, with related evolutionary medicine 

topics surrounding it. This new version will be a student project 

developed within a practical course at the IEM. All versions will 

be available on the institute’s website for free download (https://

www.iem.uzh.ch/static/Mummy_explorer/). Furthermore, we 

will continue to survey the performance of the tool with surveys 

among students and lecturers.

SUPPLEMENTARY DATA

Supplementary data is available at EMPH online.

FUNDING

This work was supported by the Teaching Fund of the University 

of Zurich.

CONFLICTS OF INTEREST

All authors declare no conflicts of interest.

ACKNOWLEDGMENTS

The authors thank Hannah Lora Freeman and David Schmocker 

for valuable discussions and input.

REFERENCES

 1. Harris BN, McCarthy PC, Wright AM et al. From panic to pedagogy: 

using online active learning to promote inclusive instruction in ecology 

and evolutionary biology courses and beyond. Ecol Evol 2020;10:12581–

612. doi: 10.1002/ece3.6915.

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/e
m

p
h
/a

rtic
le

/1
1
/1

/1
2
9
/7

1
4
5
7
7
7
 b

y
 U

n
iv

e
rs

ity
 L

ib
ra

ry
 Z

u
ric

h
 / Z

e
n
tra

lb
ib

lio
th

e
k
 Z

u
ric

h
 u

s
e
r o

n
 2

1
 N

o
v
e
m

b
e
r 2

0
2
3



Evolution, Medicine, and Public Health138 | Furtwängler et al.

 2. Gambo Y, Shakir MZ. Review on self-regulated learning in smart 

learning environment. Smart Learn Environ 2021;8:1–14. doi:10.1186/

s40561-021-00157-8.

 3. Edisherashvili N, Saks K, Pedaste M et al. Supporting self-regulated learn-

ing in distance learning contexts at higher education level: systematic litera-

ture review. Front Psychol 2021;12:792422. doi: 10.3389/fpsyg.2021.792422.

 4. Christensen CM, Horn MB, Staker H. Is K-12 Blended Learning 

Disruptive? An Introduction to the Theory of Hybrids. Lexington: Clayton 

Christensten Institute, 2013.

 5. Muller C, Mildenberger T. Facilitating flexible learning by replacing 

classroom time with an online learning environment: a systematic 

review of blended learning in higher education. Educ Res Rev 2021;34. 

doi: 10.1016/j.edurev.2021.100394.

 6. Williams GC, Nesse RM. Why We Get Sick. New York: Times Books, 

1994.

 7. Grunspan DZ, Moeller KT, Nesse RM et al. The state of evolution-

ary medicine in undergraduate education. Evol Med Public Health 

2019;2019:82–92. doi: 10.1093/emph/eoz012.

 8. Graves JL, Jr, Reiber C, Thanukos A et al. evolutionary science as a method 

to facilitate higher level thinking and reasoning in medical training. Evol 

Med Public Health 2016;2016:358–68. doi: 10.1093/emph/eow029.

 9. Nesse RM, Dawkins R. Evolution: medicine’s most basic science. In: 

Warrell DA, Cox TM, Firth JD, et al. (eds). Oxford Textbook of Medicine. 

Oxford: Oxford University Press, 2010, 12–15.

 10. Grunspan DZ, Nesse RM, Barnes ME et al. Core principles of evolution-

ary medicine: a Delphi study. Evol Med Public Health 2018;2018:13–23. 

doi: 10.1093/emph/eox025.

 11. Gluckman P, Beedle A, Buklijas T, et al. Principles of Evolutionary 

Medicine. Oxford: Oxford University Press, 2009.

 12. Stearns SC, Medzhitov R. Evolutionary Medicine. Oxford: Oxford 

University Press, 2015.

 13. Picciano AG. Theories and frameworks for online education: seeking 

an integrated model. Online Learn 2017;21:166–90. doi: 10.24059/olj.

v21i3.1225.

 14. Siemens G. Connectivism: a learning theory for the digital age. Int J Instr 

Technol Distance Learn 2005;2:1–9 http://www.itdl.org/Journal/Jan_05/

article01.htm (13 May 2023, date last accessed).

 15. Anderson T. The Theory and Practice of Online Learning. Edmonton: AU 

Press, 2008.

 16. Panadero E. A review of self-regulated learning: six models and four 

directions for research. Front Psychol 2017;8:1–28. doi: 10.3389/

fpsyg.2017.00422.

 17. UNESCO. The Paris OER Declaration. https://en.unesco.org/oer/par-

is-declaration. Paris: UNESCO, 2012.

 18. Semenikhina OV, Drushlyak MG, Bondarenko YA, et al.; Open 

Educational Resources as a Trend of Modern Education. 42nd 

International Convention on Information and Communication Technology, 

Electronics and Microelectronics (MIPRO). Opatija, Croatia: IEEE, 2019, 

779–782.

 19. Enam SF, Hashmi S. The importance of Evolutionary Medicine in devel-

oping countries: a case for Pakistan’s medical schools. Evol Med Public 

Health 2018;2018:26–33. doi: 10.1093/emph/eoy004.

 20. Basile AJ, Schwartz DB, Rigdon J et al. Status of evolutionary medicine 

within the field of nutrition and dietetics: a survey of professionals 

and students. Evol Med Public Health 2018;2018:201–10. doi: 10.1093/

emph/eoy022.

 21. Anderson L. A Taxonomy for Learning, Teaching, and Assessing. A Revision 

of Bloom’s Taxonomy of Educational Objectives. New York: Longman, 

2009.

 22. Loyens SMM, Gijbels D. Understanding the effects of constructivist 

learning environments: introducing a multi-directional approach. Instr 

Sci 2008;36:351–7. doi: 10.1007/s11251-008-9059-4.

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/e
m

p
h
/a

rtic
le

/1
1
/1

/1
2
9
/7

1
4
5
7
7
7
 b

y
 U

n
iv

e
rs

ity
 L

ib
ra

ry
 Z

u
ric

h
 / Z

e
n
tra

lb
ib

lio
th

e
k
 Z

u
ric

h
 u

s
e
r o

n
 2

1
 N

o
v
e
m

b
e
r 2

0
2
3


