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Supplementary Material S3: Coding Guide (How to 

use the coding matrix) 

For all categories in which many terms have to be counted (especially 

technical terms but depending on school grade virus and disease names, 

too), it has proven useful to first collect terms separated with commas 

in a Word document. Then use the "search-and-replace" function to convert 

commas into line breaks. This list can be copied into an Excel file, checked 

for duplicates using the data cleansing function and the total number of lines 

counted.  

[Note: For copyright reasons several figures show complete 

schoolbook pages, not only the figure on these pages referred to. In 

these cases, the respective figures are marked by a red square. In cases 

we could obtain permission for reprinting single figures, these are shown 

separately.] 

C 1 - Content 

C 1.1 Are there one or more subchapters, info boxes, paragraphs, etc. 

(not merely single sentences), as well as figures specifically devoted to 

viruses? 

➔ If yes, how many pages (estimated)?
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The goal here is to estimate the extent to which a textbook deals with the 

topic of viruses. To do this, virus-related terms are marked (see Fig. 1). This 

shows which paragraphs deal with viruses and do not only mention them in 

one sentence. Then, the proportion of these paragraphs compared to the 

respective whole pages are estimated and added up for the whole book.  

Pages referring to viruses are listed in the field "Type" together with a 

brief description. In the field "Number", the extent of all relevant sections is 

added up and the resulting sum of pages is entered. In the final 

evaluation, this number is put in relation to the total number of pages 

of the respective textbook. Assignments and illustrations are also taken 

into account when estimating the total amount of space dedicated to viruses.  

Example of "Yes" 1: The chapter "Viruses, Prokaryotes, and 

Eukaryotes," begins on page 42; about a quarter of this page refers 

specifically to viruses. The topic is continued on page 43, the whole content 

on this page is related to viruses. Thus, “p. 42f chapter Viruses, prokaryotes 

and eukaryotes (1,25)” is entered in the "Type" field (Figure S1). 

Example of "Yes" 2: The chapter on sexually transmitted infections starts on 

page 50 in a very general way, thus, only about 10% of the page is 

counted here. On page 51, there is text and illustrations on specific viral 

infections amounting to about 60% of the page. In summary, “p. 50f sexually 

transmitted diseases (0.7)” is entered in the "Type" field (Figure S2). 
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Figure S1. Begegnungen mit der Natur 8 (Biegl, 2015), markings by NH. 

Figure S1. klar_Biologie 6 (Baloch, & Deutsch 2010), markings by NH. 
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Example of "No" 1: The word “hepatitis” occurs in a single sentence only; 

this sentence is not counted (Figure S3). 

Example of "No" 2: The word "viruses" occurs in the chapter "Fungi". This 

is not a relevant section, but a single mentioning (Figure S4). 

C 1.2 Are viruses mentioned? 

➔ If yes, which ones?

Each virus mentioned is counted. If multiple names are used for the same virus 

(for example, flu virus and influenza virus), this is counted as one and both 

names are entered in the "Type" field. 

Figure S2. basic biology 4 (Bergmann & del 

Cuento Lopez, 2015), markings by NH. 

Figure S3. Welt des Lebens 5 (Hännl & Kopeszki, 

2017), markings by NH. 
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Generic terms are also counted, both taxonomic groups and references to hosts 

and classification according to kind of genetic material (e.g., "hepadnaviruses", 

"retroviruses", "DNA viruses", "human pathogenic viruses", ...). 

The mere naming of a disease triggered by the virus is not counted, even if the 

virus bears the name of the disease (e.g., measles). However, if such a disease 

is mentioned and it is added that the causal pathogen is a virus, this counts as 

mentioning the virus (e.g., measles virus, measles which are caused by virus). 

Example of "Yes" 1: "The diseases common cold, influenza, polio, jaundice 

(hepatitis), rabies, and AIDS are examples of viral infections." (BioTOP SB 4, 

page 48; Jilka & Kadlec, 2017). Cold virus, Flu virus, Polio virus, Hepatitis 

virus, Rabies virus, and "Virus that causes AIDS" are listed in the "Type" field 

and the value 6 is entered in the "Number" field. In this textbook, from page 

50 onwards, the topic of AIDS is also dealt with thoroughly and HIV is 

mentioned specifically. The number of viruses mentioned is not changed by 

this, but the designation "virus that causes AIDS" can be supplemented or 

replaced by HIV. 

Example of "Yes" 2: "The principle of RNA interference is already being 

used successfully in research, e.g., to specifically silence genes and thus 

determine their function. In addition, it is being investigated how to combat 

RNA viruses with siRNA." (Linder Biologie 8, p. 36; Reitböck et al., 2019). 

Here, RNA virus is entered in the "Type" field, and the number in the 

"Number" field increases by 1. 

Example of "No" 1: "Ticks are disease vectors. They transmit TBE and Lyme 

disease." (B & U 2 neu, p. 104; Schullerer & Burgstaller, 2013). This 

mentioning of TBE is counted as a virus-related disease in C 1.8 (see below), 

but not for this category. 
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Example of "No" 2: "My name: Louis Pasteur (1822-1895). Interesting facts 

about me: I developed vaccines against anthrax, glanders, and rabies." (Leben 

4, p. 44; Cholewa et al., 2013). This mentioning of rabies is counted as a virus-

related disease in C 1.8, as well as rabies vaccination in C 1.10, but not in this 

category. 

C 1.3 Is a virus defined as a non-living particle? 

If the text describes, that viruses are non-living things, this will result in a rating 

of "Yes" in this category. A paragraph describing the characteristics of life but 

making no reference to viruses does not count. 

Example of "Yes" 1: "Since viruses do not have their own metabolism and 

require the help of host cells to reproduce, they are not considered living 

beings." (Begegnungen mit der Natur 8, p. 42; Biegl, 2015). 

Example of "Yes" 2: "Viruses are no living things." (Biologie für alle 4, p. 

54; Drexler et al., 2014). 

Example of "No" 1: "Viruses are so small that they can only be visualized 

with an electron microscope. They are not cells but consist of a protein capsule 

only that encloses the genetic material. Viruses also have no metabolism of 

their own and cannot reproduce themselves. They are extremely regressed 

parasites that attack living cells, the host cells." (BIO LOGISCH 4, p. 40; 

Jaenicke et al., 2017). Some characteristics of viruses are mentioned, but it is 

not clearly stated that viruses are no living organisms. 

Example of "No" 2: "Some researchers say that viruses are not living things. 

Check this opinion against the characteristics of life." (BIOS 4, p. 58; Keil et 

al., 2010). If this assignment is not discussed in class, it cannot be guaranteed 

that students will come to the correct conclusion. 
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C 1.4 Is the structure of a virus described and/or illustrated? 

➔ If yes, of which virus?

The structure of a virus can be described in the main text or displayed in an 

illustration. In the field "Type" those viruses are entered, whose structure is 

dealt with. If it is not a specific virus, enter "Virus, generic" here. In the field 

"Number" the described viruses are counted, but only once per virus type, even 

if there are several representations. 

Example of "Yes" 1: "They are not cells but consist only of a protein capsule 

that encloses the genetic material." (BIO LOGISCH 4, p. 40; Jaenicke et al., 

2017). 

Example of "Yes" 2 (see Figure S5): A bacteriophage is drawn and labelled 

in great detail. 

C 1.5 Is the size of viruses described and/or illustrated? 

The description can be in writing or graphically - in case of a graph, size 

comparisons and illustrations with indicated scale or magnification factor are 

necessary for a "Yes". 

Example of "Yes" 1: "Causative agents of colds or flu, for example, are so 

tiny that they can only be recognized with an electron microscope. (Electron 

microscopes magnify up to 300 times as much as light microscopes). They 

are viruses." (Über die Natur 2, p. 19; Dobers et al., 2011) 

Example of "Yes" 2 (see Figure S6): In this task, the size of influenza 

viruses is to be calculated; the magnification factor is given in the caption. 
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 Figure S4. Linder Biologie 8 (Reitböck et al., 2019). 
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 Figure S5. Begegnungen mit der Natur 5 (Biegl, 2017).
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C 1.6 Are differences between viruses and bacteria explained? 

➔ If yes, which ones?

Here, viruses and bacteria must be compared in detail. Readers do not have to 

draw conclusions themselves. The differences can be discussed in the text or 

in figures. 

Example of "Yes" 1 (see Figure S7): The effectiveness of antibiotics 

is discussed. 
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Figure  S6. Expedition Biologie 2 (Schirl & Möslinger, 2017)
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Figure  S7. bio@school 4 (Schermaier et al., 2013).
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Example of "Yes" 2 (see Figure S8): Here, a wide variety of pathogens 

and their characteristics are compared in a table. One can see both the 

differences in structure and size and the various diseases caused by bacteria 

and viruses. 

Example of "No" 1 (see Figure S9): Instead of showing differences, 

diseases are listed here that can be caused by both bacteria and viruses. 

Example of "No" 2 (see Figure 10): This table "childhood diseases" does not 

list whether the pathogens are bacteria or viruses. 

Figure S8. Biologie für alle 4 (Drexler et al., 2016).
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Figure S10.  B&U 4 (Schullerer & Burgstaller, 2013). 
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C 1.7 Is it made clear that antibiotics are not effective against viruses? 

For "Yes", it must be clearly stated that antibiotics are not effective against any 

virus or viral disease.  

Example of "Yes" 1: "Since viruses do not have their own metabolism, they 

cannot absorb any substances. Therefore, antibiotics are ineffective against 

them." (B & U 4, p. 28; Schullerer & Burgstaller, 2013). 

Example of "Yes" 2 (see Figure S7): This table states that antibiotics 

work against bacteria, but not against viral diseases. 

Example of "No" 1: "Animals in factory farming must be constantly cared for 

by a veterinarian and treated with antibiotics as a precautionary measure to 

prevent the spread of diseases. Thus, about half of the world's production of 

antibiotics is used for factory farming. Nevertheless, diseases such as foot-and-

mouth disease or BSE spread rapidly in intensive livestock production." 

(Biologie für alle 3, p. 146; Drexler et al., 2016). 

Unfortunately, the next paragraph (not shown) does not address why 

antibiotics are ineffective for the diseases mentioned.  
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Fig ure S9. bio@school 5 (Schermaier et al., 2017).
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Example of "No" 2 (see Figure S11): It is explained that bladder infections 

can be caused by bacteria or viruses and are treated with antibiotics. 

The information is correct, but misleading due to incompleteness - in the 

case of viral cystitis, taking antibiotics will not provide relief. 

C 1.8 Are virus-related diseases mentioned? 

➔ If yes, which ones?

Each disease mentioned is counted once. There are some diseases that are 

suspected to be related to viruses. These diseases are only counted if the 

assumption is discussed in the textbook. For example, if cancer in general is 

discussed and viruses are mentioned as a suspected cause, this is counted as 

"Yes" and "Cancer" is entered in the “Type” field. If the connection is 

confirmed and widely known (cervical cancer / HPV infection), the disease is 

counted in any case. 

If a virus is mentioned whose name includes the disease name, this is also 

counted.  If, for example, "measles virus" occurs in the text, this is counted on 

the one hand for C 1.2 and here again as "measles" and listed under "Type".  

Example of "Yes" 1: "It is possible that type I diabetes is triggered by genetic 

predisposition, by certain viral infections, or by other environmental factors." 

(am Puls Biologie 7, p. 52; Fischer et al., 2019) 

Example of "Yes" 2: "Multiple sclerosis: in this disease, damage occurs to 

the myelin sheaths of neurons. As a result, impulse conduction is disrupted. 

The cause is unknown. It is possible that the body's own cells attack the myelin 

sheaths. But viruses and other environmental factors can also be triggers." 

(Linder Biologie 6, p. 11; Decker et al., 2017). 

Here, the possible link between a viral infection and the onset of multiple 

sclerosis is discussed. 
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C 1.8.1 Is/are one or more virus-related disease(s) portrayed in detail? 

➔ If yes, which one(s)?

Here, a “Yes” is given and the corresponding disease is entered in the "Type" 

field, if not only the name of the disease is mentioned, but additionally at least 

two other facts (infection route, symptoms, course, therapy, prevention, or the 

like) are given. 

Example for "Yes" 1 (see Figure S12): Warts are described in this figure 

and one wart is shown. A therapy is also addressed. 
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 Figure S10. Erlebnis Natur 4 (Jütte & Schirl, 2010).
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Figure S11. mehrfach Biologie 3 Teil 1 (Moser et al., 2015).
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Example for "Yes" 2 (see Figure S13): In this section, foot-and-mouth 

disease is presented with symptoms, occurrence in Austria and what to do in 

case of occurrence. 

Example of "No" 1: "The state conducts free vaccination campaigns against 

some diseases (e.g., polio, tetanus)." (Vom Leben 1, p. 29; Cholewa et al., 

2010). 

No further information about polio is provided either directly afterward or 

elsewhere in the textbook. 

Example of "No" 2: "The diseases common cold, influenza, polio, jaundice 

(hepatitis), rabies, and AIDS are examples of viral infections." (BioTOP SB 4, 

p. 48; Jilka & Kadlec, 2017).

None of the diseases mentioned are described in detail and would thus not be 

counted. [However, the common cold, polio, and AIDS are discussed in depth 

elsewhere, and are thus counted there.]  

C 1.9 Are preventive measures addressed to avoid infection with viruses? 

➔ If yes, which ones?

A positive rating requires a description of how to avoid a virus infection. 

Example of "yes" 1 (see Figure S14): Several preventive measures to 

avoid infection with HIV are discussed here: disposable gloves and a 

resuscitation wipe when giving first aid, hygiene in other situations with 

possible blood contact, and using condoms during sexual intercourse. It is 

also pointed out that there may be other measures in the future, such as 

curative medication or vaccines. 
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Figure S12.  BioTOP 4 (Jilka & Kadlec, 2017).
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Example of "Yes" 2: "Ticks are carriers of pathogens. In the case of early 

summer meningitis (caused by TBE-viruses as pathogens), severe cases can 

lead to paralysis, brain damage and even death. You should not dismiss the 

risk of getting sick lightly! The safest protection is definitely vaccination. Any 

doctor can vaccinate you. A regular booster vaccination is necessary. 

Unvaccinated, you should avoid places where ticks are present." (Vom Leben, 

p. 88; Cholewa et al., 2010). Here, the two measures mentioned ("vaccination"

and "distance / contact avoidance") are entered in the "Type" field and counted 

as 2 in the "Number" field. 

C 1.10 Is vaccination addressed? 

➔ If yes, which one(s)?

If the answer to the main question is "yes", the vaccinations mentioned are then 

entered in the field "type". Only vaccinations against viruses are counted, not 

those against bacteria. If the pathogen is not specified, "vaccination in general" 

is entered. In the case of multiple vaccinations, all are counted individually. 

If vaccinations are reported that are currently being researched, as in Figure 

14, they are not counted here. 

Example of "Yes" 1: "The safest protection is definitely vaccination. Any 

doctor can vaccinate you. A regular booster vaccination is necessary. 

Unvaccinated, you should avoid places where ticks are present." (Vom Leben 

2, p. 88; Cholewa et al., 2010). TBE vaccination is entered here in the "Type" 

field. 

Example of "Yes" 2 (see Figure S15): Vaccinations against the listed 

viral diseases are entered in the "Type" field. In this example, they include 

polio, 
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hepatitis B, rotavirus, mumps, measles, rubella. Therefore, “6” is entered in the 

field "Number". 

Figure S13. Expedition Biologie 4 (Schirl & Möslinger, 2015).
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Example of "No" 1: "AIDS research is ongoing worldwide. Intensive research 

for a vaccine is proving extremely problematic because of HIV's propensity to 

mutate. To date, it has only been possible to develop drugs that - consistently 

taken for life - prevent the multiplication and spread of HIV in the body." 

(Begegnungen mit der Natur 6, p. 143; Biegl, 2018). 

Example of "No" 2 (see Figure S14). The possibility that HIV-

vaccination may be available one day is mentioned. 

C 1.10.1 Is a distinction made between active and passive immunization? 

For a "yes", it is not sufficient that passive and active vaccinations are named 

among the listed vaccinations. Differences must be explained in the text or 

with an illustration. 

Example of "Yes" 1 (see Figure S16): In addition to the explanation in 

the main text, in this textbook, as in some others, active and passive 

immunization are explained graphically. 

Example of "Yes" 2 (see Figure S17): In this textbook, active and 

passive immunization are explained in illustrations, too. Compared to 

Figure 16, however, these graphics seem less comprehensible. 
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Figure S14.  B & U 4 (Schullerer & Burgstaller, 2013).
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C 1.11 Are different routes of infection presented? 

➔ If yes, which ones?

Each route of infection mentioned is counted once. Here, the distinction made 

in the textbook is crucial, e.g., when different situations are described, in which 

an infection can occur via bodily fluids. 

Example of "Yes" 1: "Hepatitis A viruses are often transmitted when hygiene 

is poor (e.g., contamination of food with feces and urine). Transmission of the 

much more dangerous forms B and C can occur through contact with blood 

and/or during unprotected sexual intercourse." (BIO Buch 4 neu, p. 10; Kugler 

& Auer, 2016). 

Figure S15. Welt des Lebens 4 (Hännl & Kopeszki, 2019). 
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Here, "contaminated food, contact with blood, unprotected sexual intercourse" 

are entered in the "Type" field, and “3” in the "Number" field. 

Example of "Yes" 2: "Various pathogens such as viruses or bacteria can be 

transmitted by tick bites." (Expedition Biologie 2, p. 48; Schirl & Möslinger, 

2017). 

Here, the infection route "animal bite" is entered in the "Type" field. 

C 1.12 Is the multiplication of a virus in the host (replication) explained? 

➔ If yes, for which virus?

To score positively in this category, it is sufficient if at least two of the 

replication steps are mentioned.  The name of the virus is entered in the "Type" 

field; if a non-specific description is given that is generally valid for viruses, 

"Virus, generic" is entered here. 

Example of "Yes" 1: "Since viruses have no metabolism of their own, they 

are forced to invade living cells and replicate there. HI viruses infect T helper 

cells, for example, which carry receptors on their surface to which the virus 

docks. It then enters the cell and begins to replicate. The newly formed viruses 

leave the cell and infect new cells." (bio@school 6, p. 71; Schermaier et al., 

2016). 

At least, the first and last steps of replication are described here, so a "Yes" is 

given. 

Example of "Yes" 2: "Viruses can only replicate in living cells. When they 

infect a host cell, they cause it to produce new viruses instead of its own 

cellular components. The host cells die and burst. The viruses that are released 

can now infect new cells." (Über die Natur 2, p. 19; Dobers et al., 2011).  
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Example of "No": "Viruses as pathogens: in order to multiply, they must 

penetrate host cells, e.g., cold viruses enter the cells of the nasal mucosa, HI 

viruses white blood cells. Vaccinations are available against viral diseases. 

Viral diseases can be fought with antivirals." (bio@school 4, p. 101; Schermair 

et al., 2013). 

In this textbook, only the penetration into the host cell is addressed, the other 

steps of replication are missing. 

C 1.12.1 Is multiplication in the host explained in detail? 

➔ If yes, for which virus?

For "Yes", all steps of replication must be described or shown graphically. 

Example of "Yes" 1 (see Figure S18): In addition to the 

comprehensive description in the text (shown there), a detailed illustration is 

provided. 

Example of "Yes" 2: "The flu virus first attaches itself to a mucous 

membrane cell of the respiratory tract. Forming a vesicle, the virus enters the 

cell. Now the virus strips off its protein coat and releases its genetic material. 

The genetic material of the virus enters the cell nucleus of the host cell. As a 

result, the host cell completely adapts to the virus by taking over the 

metabolism for the virus. It produces virus proteins and replicates its 

genetic material. The virus components accumulate under the cell 

membrane of the host cell, are assembled there, and leave the host 

cell." (Erlebnis Natur 4, p. 80; Jütte & Schirl, 2010).  
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Figure S16. Am Puls Biologie 7 (Fischer et al., 2019). 
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Examples for "No": In both “Yes” examples for the main category C 1.12 (p. 

22), some steps of replication are missing. 

C 1.13 Are viruses also presented in a context other than just as causal 

agents of diseases? 

➔ If so, in which context?

If viruses are mentioned in a neutral or positive context, e.g., the use of viral 

vectors in gene therapy, this counts as a “Yes” for this category. 

Example of "Yes" 1 (see Figure S19): On this page, viruses are shown 

as vectors in somatic gene therapy. 

Example of "Yes" 2: "If there is a gene damage in a cell, one can try to correct 

it by introducing the intact gene into this cell. Retroviruses, adenoviruses or 

liposomes (fat globules) serve as vectors. In the case of viral vectors, the viral 

genome must be modified so that the virus cannot replicate in the host cells, 

otherwise it would destroy the cells." (Biologie 8, p. 90; Hofer & Salzburger, 

2011). 



32 

Figure S17. Am Puls Biologie 8 (Fischer et al., 2020).
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Example of "No" 1: "For example, in the genetic engineering production of 

vaccines against hepatitis B and human papilloma virus, yeast cells are used as 

hosts: The DNA section containing the blueprint for the protein that triggers 

an immune response as an antigen is isolated from the respective viral DNA 

(see Begegnungen mit der Natur, Volume 6). It is integrated into a plasmid of 

baker's yeast." (Begegnungen mit der Natur 8, p. 87; Biegl, 2015). 

This example describes the production of a vaccine using viral components. 

The connection seems positive, but the virus still functions as a pathogen. 

Example of "No" 2: "For example, another desired trait in plants is to produce 

a special insecticide, a poison against feeding pests. Genetically engineered 

corn plants can do that against the corn borer. If corn borers eat these plants, 

they perish. This works similarly for virus- or fungus-resistant plants. 

Sugarbeet can be attacked by the Rhizomania virus. Plants made resistant by 

genetic engineering are not affected by it." (Schirl & Möslinger, 2015). 

Here, viruses occur in association with genetically engineered plants. 

However, the role of the virus remains that of a pathogen. 

C 1.14 Is the text free of content mistakes? 

➔ If not, which mistakes occur?

If mistakes other than concerning language are found when reading virus-

related sections of a textbook, they are listed here.  

In the case of new scientific findings, it can be mentioned in notes whether 

these were already known in the year of publication of the textbook.  
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Example of "No": "Did you know that... a condom is also a protection against 

sexually transmitted pathogens such as AIDS? AIDS is a disease of the 

immune system." (Expedition Biologie 1, p. 39; Schirl & Möslinger, 2015). 

In the first sentence, AIDS is referred to as a pathogen, which is incorrect. 

C 1.15 Is the virus-related content addressed comprehensive? 

➔ If not, which details are missing?

If incompleteness is noticed when reading the virus-related sections of a 

textbook, these are to be listed here. Only the topics addressed will be scored 

for completeness. 

Example of "No": “Condoms also protect against AIDS. AIDS is an incurable 

disease whose pathogen is transmitted primarily through sexual intercourse.” 

(Gemeinsam Biologie 1, p. 52; Steiner & Wenzl, 2017). 

There is no mentioning of the fact that the pathogens that cause AIDS are 

viruses.  

C 2 – Illustrations 

C 2.1 Do illustrations of individual viruses exist? 

➔ If yes, of which viruses?

Here, illustrations of single viruses are counted. Each virus is counted 

separately. If there are several illustrations of the same virus, the most detailed 

one is scored (further illustrations are noted in "Notes"). In the "Type" field, 

virus name and type of illustration (drawing, electron micrograph) is entered. 

For example, if both a schematic drawing and an electron micrograph of an 

influenza virus are displayed, "1" is entered in the “Number” field, and 
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"influenza (drawing, EM)" is entered in the “Type” field. The following sub-

items are filled in for the most detailed of the figures. 

C 2.1.1 Are illustrations scientifically correct? 

➔ If not, which ones are not?

All electron micrographs are classified as correct. Drawings may be incorrect. 

Example of "Yes" 1 (see Figure 6 - C 1.4). 

Example of "Yes" 2 (see Figure S20). However, it is not mentioned in the 

text, which virus is shown. Thus, "virus, generic" is entered in the field 

"Type".  

C 2.1.2 Are illustrations complete/comprehensive? 

➔ If not, which ones are not?

Electron microscopic images are generally rated as complete. For drawings, 

both surface and interior of the virus must be shown for a "Yes". 

Example of "Yes" (see Figure S20). 

Example of "No" (see Figure S21): Here, an influenza virus is shown for 

a comparison of sizes. The image is so small that no details are visible. Since 

the various objects in this illustration are not shown to true scale, a more 

detailed representation of the virus would have been possible here. 
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 Figure S18. biologie aktiv 4 neu (Rogl & Bergmann, 2017).
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 Figure S19. Linder Biologie 5 (Mayer et al., 2016). 
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C 2.1.3 Are explanatory labels present? 

➔ If not, which ones are missing?

A caption and/or labelling must be present below/in the figure to make it clear 

what is being depicted. 

Example of "Yes" 1 (see Figure S22): The caption gives a general 

explanation, within the figure visible details are labelled. 

Example of "Yes" 2 (see Figure S20). 

Example of "No" (see Figure S23): An unlabelled electron micrograph 

of bacteriophages is shown in the chapter "Immune system". 

C 2.1.3.1 Are labels scientifically and technically correct? 

➔ If not, which ones are not?

If mistakes are found in the labelling or caption, they are listed here. 

Example of "No" (see Figure S24): The caption in the figure is 

considered incorrect because the lines do not connect the terms to the 

respective structures shown. 
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 Figure S20. bio@school 8 (Schermaier & Weisl, 2016).
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 Figure S21. Begegnungen mit der Natur 6 (Biegl, 2018).
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Figure S22. basic biology 4 (Bergmann & del Cuento Lopez, 2015). 
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Figure S23. Neugierig auf Biologie 4 (Gloning & Hofer, 2017). 
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C 2.1.3.2 Is the labelling complete/comprehensive? 

➔ If not, which illustrations are incompletely labelled?

Here, it is listed, for which illustrations labelling is incomplete. 

Example of "Yes" (see figures S22 and S24). 

Example of "No" 1 (see Figure S25): One can see surface structures, but 

these remain unlabelled. On the other hand, labelling of the viral 

genome is considered unnecessary, since it is not visible in this figure.  

Example of "No" 2 (see Figure S26): In this figure, three individual 

viruses are shown: HI virus (A), influenza virus (B) and bacteriophage (C). In 

the case of the HI virus, capsid and RNA are shown, but only labelled as 

the "core region". For the influenza virus, none of the drawn structures 

are labelled. Thus, (A) and (B) are counted as incompletely labelled. 

C 2.2 Are illustrations of virus replication shown? 

➔ If yes, for which viruses?

➔ If the replication of a virus is explained graphically, this is listed here.

Example of "Yes" (see Figure S27). 

C 2.2.1 Are illustrations scientifically and technically correct? 

➔ If not, which ones are not?

If mistakes are found in a figure displaying replication, they are to be listed 

here. Simplifications to achieve generality are not counted. However, if a 

figure is labelled as showing a replication of a specific virus, it is checked 

whether this representation is correct for this specific virus. 
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Example of "Yes" (see Figure 27): The replication of an influenza virus is 

Figure  S24. Am Puls Biologie 7 (Fischer et al., 2018). 
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shown correctly. The text points out that there are several RNA molecules in 

the capsid. Nevertheless, drawing only one to keep the graph clear is 

considered an acceptable simplification. 

Example of "No" 1 (see Figure S28): The figure is labelled "Replication of 

an influenza virus". Both host cell nucleus and viral genes are shown, but it 

looks as if the replication of the viral components takes place solely in the 

plasma of the host cell. 

Example of "No" 2 (see Figure S29): The image is labelled 

"Simplified replication cycle of a virus", but not all viruses are DNA viruses. 

C 2.2.2 Are illustrations showing viral replication 

complete/comprehensive? 

➔ If not, which ones are not?

If one or more steps of replication are missing, this is noted here. Simplification 

to achieve generality does not count as incompleteness. For different viruses 

differ, for example, in the way they enter the cell and in whether or not genetic 

information is introduced into the nucleus of the host cell. These steps can 

therefore be shown schematically, e.g., with arrows. 

Example of "Yes" (see Figure S27): All steps of replication are shown. 

Example of "No" (see Figure S30): In this figure, the synthesis of new virus 

components as well as the assembly of the virus particles is not shown. Viruses 

themselves are drawn only schematically and incompletely; the genetic 

information of the virus is drawn only once as a ball of thread and remains 

unlabelled. The drawing is very schematic, the structures shown are not even 

close to scale.  



46 

 Figure S25. BIOS 4 (Keil et al., 2010). 
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Figure S26. bio@school 8 (Schermaier & Weisl, 2016).
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Fig ure S27. B & U 4 (Schullerer & Burgstaller, 2013). 
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C 2.2.3 Is explanatory labelling present? 

➔ If not, what is missing?

A caption or a label in the figure must be present so that it is clear what is being 

depicted. A numbering of the steps and an explanation in the main text is also 

possible in order to be able to describe the complex process in detail, since 

there is not always enough space for this within the illustration. [No negative 

examples found.] 

C 2.2.3.1 Are labels scientifically/technically correct? 

➔ If not, which ones are not?

If mistakes are found in the labelling, they are to be listed here. 

Example of "Yes" (see Figure S27). 

Example of "No" (see Figure S29): According to the caption, this is a 

general representation of replication; since not all viruses are DNA 

viruses, the corresponding structure would have to be labelled as "genome" 

or the like.  

C 2.2.3.2 Are they complete? 

➔ If not, which ones are not?

Here, a list is to be made of all elements of a figure remaining unlabelled. 

Example of "Yes" (see Figure S31). 

Example of "No" 1 (see Figure S28): Viral genome and viral 

structural proteins are shown but not labelled. 
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Example of "No" 2 (see Figure S30): The genetic information of the virus 

is drawn once as a ball of thread, but unlabelled. 

C 2.3 Are there any other scientific graphics about viruses? 

➔ If yes, which ones?

Here, illustrations of scientific relevance are to be listed in which viruses or 

their components are depicted, but which have not already been mentioned for 

C 2.1 or C 2.2. A figure is also counted if the structures depicted are not 

labelled as viruses, but if one can infer, that viruses are related to the figure 

from the type of depiction or context. Irrelevant graphics are not counted, e.g., 

purely decorative elements, cartoons or photos without scientific content. 

Example of "Yes" 1 (see Figure S19): In this figure, somatic gene therapy 

with viral vectors is depicted. 

Example of "Yes" 2 (see Figure S32): A map of Austria is shown with 

colour markings for areas, where TBE-infected ticks have been found. 

Example of "No" 1 (see Figure S33): The term "AIDS" appears in the 

caption, but the image of a baboon has no further scientific or educational 

meaning in this context and remains unexplained. 

Example of "No" 2 (see Figure S34): The comic shown here does not 

contain any special information on viruses or viral diseases; only the word 

"measles" appears in it. 
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Figure S28. Am Puls Biologie 8 (Fischer et al., 2020).
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Figure S29. Am Puls Biologie 7 (Fischer et al., 2019).
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Figure S30. Begegnungen mit der Natur 8 (Biegl, 2015) 
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Figure S31 4. BIO Buch 2 neu (Kugler & Auer, 2015 
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C 2.3.1 Are they scientifically/technically correct? 

➔ If not, which ones are not?

Here, mistakes in one or more scientific figures are listed. Simplifications are 

not counted, especially if the figure is labelled as schematic. 

Example of "Yes" (see Figure S19). 

Example of "No" (see Figure S35): In this illustration of transduction, it 

looks as if a single phage is moving from bacterium to bacterium, 

chauffeuring DNA segments. The caption also does not explain that the 

propagation cycle is omitted here.  

C 2.3.2 Are these figures complete? 

➔ If not, which ones are not?

Here, it is evaluated whether the scientific graphic shows what it is supposed 

to show in the respective context. In the case of drawings of complex 

processes, simplification may aid understanding. However, if essential 

components are omitted, this earns a "No". 

Example of "Yes" 1 (see Figure S19). 

Example of "Yes" 2 (see Figure S32). 

Example of "No" 1 (see Figure S36): Not all possible ways of infection 

with HIV are shown. 
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Figure  S32. Kernbereiche Biologie 8 (Cattoen & Koch, 2019). 
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Figure S33. B & U 4 neu (Schullerer & Burgstaller, 2013). 
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Figure S34. Neugierig auf... Biologie 4 (Gloning & Hofer, 2017).
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Figure S35. Expedition Biologie 4 (Schirl & Möslinger, 2015). 
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Example of "No" 2 (see Figure S37): It is not depicted which of 

the environmental influences shown can lead to which diseases. 

C 2.3.3 Are explanatory labels in the graphics or textual explanations 

linked to the illustration present? 

➔ If not, which ones are missing?

If there is no caption and/or explanation in the illustration, this must be listed 

here. An explanation in the main text is also counted, if it clearly refers to the 

illustration. [No negative examples found.] 

C 2.3.3.1 Are they scientifically/technically correct? 

➔ If not, which ones are not?

If mistakes are found in the labelling, this is to be listed here. 

Example of "Yes" (see Figure S19). 

Example of "No" (see Figure S37): The punctual assignment of the 

listed diseases by means of lines to the various respiratory organs is not 

correct. 

C 2.3.3.2 Is the labelling complete/comprehensive? 

➔ If not, which ones are not?

It is to be noted, if not all elements of the figure are labelled.  

Example of "Yes" (see Figure S19). 

Example of "No" (see Figure S37): The respiratory organs are not labelled. 
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C 2.4 Are illustrations of symptoms of viral diseases displayed? 

➔ If yes, which ones?

Illustrations depicting symptoms of viral diseases are to be listed here, e.g., 

photographs of the typical rash associated with measles disease. 

Examples of "yes" (see Figures S38 and S39): Symptoms of rhizomania 

and foot-and-mouth disease, respectively, are shown in the illustrations. 

K 2.5 Are there any tables and/or diagrams related to viruses? 

➔ If yes, which ones?

All tables and diagrams related to viruses have to be listed here. 

Example of "Yes" 1 (see Figure S15). 

Example of "Yes" 2 (see Figure S40). 

C 2.5.1 Are these tables/diagrams scientifically/technically correct? 

➔ If not, which ones are not?

Mistakes found in tables or diagrams have to be listed here. 

[No mistakes were found in any of the tables.] 
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Figure S36. BIO Buch 3 neu (Kugler & Auer, 2016). 
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Figure S37. Neugierig auf... Biologie 4 (Gloning & Hofer, 2017). 
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C 3 - Language 

C 3.1 Are there any scientific terms related to viruses (except virus and 

disease names)? 

➔ If yes, which ones?

All scientific terms related to virology found in the text, figures, and individual 

sentences have to be listed in the "Type" field. Virus and disease names are not 

counted. Irrelevant foreign words are not counted (e.g., anonymous, solidarity, 

primary, research, etc.). 

To facilitate the compilation of a catalogue of scientific terms and to avoid 

double counting, it is helpful to note all terms in the singular form for nouns 

and as infinitive for verbs. Exceptions are terms that are used much more 

frequently or exclusively in the plural (e.g.: antibiotics, bacteria, 

microorganisms, etc.). Each term is counted only once per textbook. 

Example of "yes": "In Austria, foxes are successfully vaccinated against 

rabies, so that diseased animals are rare. If a fox is infected, it often approaches 

a human without shyness." (Biologie für alle 1, p. 87; Drexler et al., 2015). 

The terms "vaccinated" and "infected" were counted as scientific terms and 

entered as "vaccinate" and "infect" in the "Type" field. 

Example of "No": "One should avoid and not touch sick-looking or 

particularly trusting wild foxes." (BIOS 1, p. 64; Keil & Ruttner, 2010). 

No term was noted for this sentence. 

C 4 - Methodology and Didactics 

C 4.1 Are there any student tasks related to virology? 
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Here, tasks related to viruses are to be counted, when to be solved by students. 

For category 4.1, the sum of the tasks is entered. Subsequently, tasks are also 

to be classified into one of the following subcategories. In the case of multi-

level tasks, the subtasks are assigned to the respective subcategories. This may 

result in the sum of the number of all subcategories being greater than the 

number of tasks in the main category 4.1. 

Example of a multilevel task (see Figure S41): For this task, information 

must be researched and then an assessed.  

C 4.1.1 Searching for information/working with information gathered 

from the book or elsewhere 

Tasks and subtasks in which content is to be researched and/or worked on by 

the student.  

Example of "Yes" 1: "Search for information: What is meant by a) contact 

infection; b) smear infection?" (Begegnungen mit der Natur 4, p. 58; Biegl, 

2012). 

Example of "Yes" 2: "Without vaccination, rabies is fatal in both animals and 

humans. Find out more about it on the internet." (Neugierig auf Biologie 1, p. 

65; Gloning & Hofer, 2017). 

K 4.1.2 Consolidation / deepening of knowledge 

Tasks and subtasks that serve to consolidate or deepen content knowledge, e.g., 

quiz questions, reports, or other forms of knowledge testing. 
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Figure S38. Am Puls Biologie 6, mehrstufige Aufgabe (Fischer et al., 2018). Markings by NH. 
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Example of "Yes" 1: "Describe the course of an infectious disease using the 

example of the common cold." (biologisch 4, p. 38; Schirl & Gereben-Krenn, 

2017). 

Example of "Yes" 2 (see Figure S42): A crossword puzzle on the topic 

of infectious diseases is to be solved. 

Figure S39. Biologie für alle 4 (Drexler et al., 2016).
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C 4.1.3 Evaluation / Transfer 

Tasks and subtasks that require a transfer of knowledge to other fields, an 

ethical evaluation, or an evaluation of content. 

Example of "Yes" 1: "In Austria, it is compulsory for a doctor to report a 

measles infection. Give reasons for this." (Gemeinsam Biologie 4, p. 26; 

Döring et al., 2018).  

Example of "Yes" 2: "Some people feel uncomfortable in everyday 

interactions with people infected with HIV, because they are afraid of 

contracting HIV. Take a stand on this behaviour." (Gemeinsam Biologie 4, p. 

89; Döring et al., 2018). 

C 4.1.4 Gaining insight through theoretical or practical work (e.g., 

experimentation) 

Tasks and subtasks in which (thought) experiments are to be planned and/or 

conducted, or data from experiments analysed. 

Example of "Yes" 1: "Viruses can also have RNA as hereditary information 

instead of DNA. In so-called retroviruses, the reproductive cycle in a host cell 

is more complex. Write down a hypothesis why this may be so. In doing so, 

consider the composition of DNA and RNA." (Linder Biologie 8, p. 147; 

Reitböck et al., 2019). 

Example of "Yes" 2 (see Figure S43): The diagram shown is to be 

interpreted. 
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Figure S40. Am Puls Biologie 6 (Fischer et al., 2018).
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C 4.2 Is there any attempt to connect to students' daily life? / Is content 

presented as relevant to students? 

➔ If yes, how?

Here, it is to be listed, if virus-related content is phrased and presented in such 

a way that it relates to the students' daily life and made relevant to them. 

Example of "yes" 1: "Fig. 1: The body's defence against pathogens using the 

"common cold" as an example. Every time we sneeze, thousands of tiny 

droplets loaded with viruses are sprayed. That's why the common cold often 

spreads rapidly in a school class." (B & U 4, p. 29; Schullerer & Burgstaller, 

2013). 

Example of "Yes" 2 (see Figure S44): Here, a short story is told and 

illustrated with pictures. 

C 5 - Special features worth mentioning 

Anything that a particular rater finds particularly noteworthy in addition to the 

existing categories can be mentioned here. 
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Figure S41. BIO Buch 2 neu (Kugler & Auer, 2015).




