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Introduction – Úvod 

 

The proceedings book XXXVIII. DIDMATTECH 2025 consists of 
selected contributions from the conference with the same name 
which took place on 3. – 4. Dec. 2025 at Trnava University in 
Trnava. 

 

The aim of conference 

 

The aim of the scientific professional conference XXXVIIIth 
DIDMATTECH 2025 is to introduce the latest findings from the field of 
the science of materials and technologies, including educational, 
information and communication technologies, and enable the participants 
to present the results of their own scientific research and professional 
activities with a special focus on the didactical aspects of education. 

The conference was designed mainly for teachers who teach subjects in 
the area of technologies, informatics, mathematics, physics, electronics, 
sciences and others at different schools and use modern digital 
technologies, ICT and artificial intelligence in education, also for doctoral, 
postgraduate, and for talented students. 
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METHODS FOR SOLVING TASK TYPES 
USING SPREADSHEET AND PROGRAMMING 

Péter BERNÁT, Gábor TÖRLEY, HU 

Abstract: One of the primary goals of the Information Technology 
(Computer Science) subject is to develop students’ problem-solving 
thinking. Tasks related to data storage and processing constitute a 
significant and thoroughly covered topic within the subject, and they are 
often solvable using both spreadsheet software and programming 
languages. In our previous articles, we highlighted the theoretical 
possibilities of linking the teaching of spreadsheets and programming. In 
this publication, we explore the various possible solutions in spreadsheets 
and in programming for typical data-processing tasks and problems, as well 
as their conceptual and methodological connections. 

Keywords: spreadsheet, programming, problem solving, algorithmic 
thinking, teaching methods. 

1 Introduction 

Within the subject of Information Technology (Computer Science), one of 
the most straightforward ways to develop problem-solving skills is teaching 
programming, which is very effective for improving algorithmic thinking 
and abstraction skills. In contrast, spreadsheets are often seen mainly as an 
application-focused area, usually connected only to mathematics. Many 
people think the main link between the two topics appears in macro 
programming. 

In our earlier papers [1] [2], we compared the conceptual systems of 
spreadsheets and programming on a theoretical level. In this paper, using 
the case study method, we show the didactic connection between the two 
areas through solutions to specific tasks at different levels of abstraction. For 
each task, we first analyze the solution in spreadsheets and then the one that 
can be created with programming, following the practice of public 
education, where spreadsheets are taught earlier than programming. 

Within both spreadsheets and programming, we present the solutions using 
specific tools: for spreadsheets, we chose Microsoft Excel, the most used 
system in Hungarian public education, and for programming, we used the C# 
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language. We chose C# partly because it can be used in the Hungarian final 
exam, and partly because it is the language used in the introductory 
programming courses of the ELTE computer science and computer science 
teacher training programmes. Next to most of the C# code, we also provide 
pseudocode, since the programming language itself is only a tool, and its 
specific features do not affect our basic programming thinking. 

2  Literature review 

According to Szalayné [3], the tables created in spreadsheet software can be 
seen as programs that contain data and predefined algorithms. Although 
students appear to work with tables, they need to understand and create 
“programs”, meaning solutions with functions. In this way, spreadsheets can 
be used to teach programming indirectly. 

Bíró and Csernoch state [4] that spreadsheet software can be used as a tool 
for problem-solving, and their Sprego method is suitable for developing 
students’ computational thinking and algorithmic skills. 

Many basic programming concepts have their counterparts in the 
terminology of spreadsheets. Kankuzi and his colleagues suggest [5] that 
teaching spreadsheets before introducing programming can be beneficial, 
because the fundamental programming concepts can be introduced 
indirectly through spreadsheet-related problems. 

According to Warren [6], if students first use spreadsheets and then move 
on to a chosen programming language, they can reach more complex 
algorithms more quickly within the curriculum. 

3  Task types 

In public education, both spreadsheet and programming topics typically 
involve tasks related to data sets. In spreadsheets, these data sets are almost 
always one (or more) tables, while in teaching programming, tasks related 
to one-dimensional data structures (such as arrays) usually come before 
tasks involving multi-dimensional data structures. At the same time, in both 
subjects, it is common to group tasks into types based on their solution 
methods. 

For example, let us consider a table as a data set that summarizes the oral 
and written scores of ten language exam candidates in a Hungarian basic-
level language exam. For both parts of the exam, a minimum of 30 points out 
of the maximum 50 was required to pass (Table 1). 
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Table 1: The initial table used for the tasks 

 
 

Name 
Oral Written 

01 Marie Dubois 28 38 
02 Luc Moreau 9 17 
03 Emily Johnson 15 25 
04 Carlos García 32 38 
05 Anna Schmidt 24 23 
06 Li Wang 28 21 
07 Camille Lefèvre 46 27 
08 Oliver Smith 31 49 
09 Lukas Müller 27 40 
10 Wei Zhang 42 50 

 

For this data set, the following task types and specific tasks can be given as 
examples (Table 2). 

 

Table 2: Possible task types and tasks related to the initial table 

Task type Task 
Sorting Sort the data in descending order 

by oral exam scores! 
Aggregation What was the average score 

of the candidates in the oral part? 
Filtering Display only those who passed 

the oral part! 
Conditional 
Aggregation 

What was the average score in the written 
part for those who passed the oral part? 

Counting How many candidates passed 
the oral part? 

Decision Is there anyone who passed the oral part? 
Selection / Lookup How many points did the candidate 

with ID 07 get in the oral part? 

 

In programming, the task types listed above can be associated with type 
algorithms or combinations of them. The Digital Culture 10 textbook [7], 
based on the 2022 National Curriculum (NAT), also lists type algorithms: 
sequence calculation (summation and averaging), decision, selection, 
search, counting, and finding the maximum or minimum. 



XXXVIII DIDMATTECH 2025  
TRNAVA UNIVERSITY IN TRNAVA – FACULTY OF EDUCATION 

 

127 
 

In university-level teaching, in our introductory programming course, these 
type algorithms are called programming theorems, because their 
correctness can be mathematically proven. Task classes can be assigned to 
these type algorithms. This classification is useful because understanding 
the solution method for one task type allows us to solve all tasks in that class. 
Specific tasks can always be traced back to one of the task types. At the 
university level, two additional task types are added to the six mentioned 
above [8]: copying (function calculation) and filtering. 

We will demonstrate in detail how different levels of abstraction can be used 
to solve the same problem in spreadsheets and programming, and what 
didactic connections can be found and exploited between these solutions, 
using the counting task type and, as a supplement, the decision task type. 

4 Counting and its subtypes 

Within each task type, different subtypes can also be defined. For example, 
tasks belonging to the counting type can be distinguished based on the type 
of condition (Table 3) 

 

Table 3: Subtypes of the counting task type and example tasks related to the 
initial table 

Condition type Task 
Simple How many candidates passed the oral part? 
AND condition How many candidates passed both parts of the 

exam? 
OR condition How many candidates passed at least one part 

of the exam? 
Calculated How many candidates scored at least 70 points 

in total? 

 

In our study, we will focus on the first subtype within the counting task type. 
We will explore various ways to answer the question: “How many candidates 
passed the oral exam?” Our focus is not on the different ways of defining 
conditions, but on the relationship between solutions of different 
abstraction levels in spreadsheets and programming. 
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5 Level 1 solution for counting 

5.1 Spreadsheets 

To work with the initial table in a spreadsheet, we need to place it on a 
worksheet, for example starting from cell A1 (Table 4). The Excel formulas 
presented below will refer to the cells in this worksheet. 

 

Table 4: Initial data in Excel 

 
 

Spreadsheet applications provide built-in functions for performing 
counting-type operations. In Excel, the type of condition must be considered 
when choosing the proper function. In the question “How many candidates 
passed the oral exam?” the condition is simple, as we want to count those 
who passed the oral exam. In this case, the question can be answered using 
the COUNTIF function (Listing 1). 
 

=COUNTIF(C2:C11,">=30") 

Listing 1: Level 1 solution for counting in Excel 

5.2 Programming 

Within the field of programming, creating an algorithm must always be 
preceded by designing and implementing the appropriate data structure. 
Unlike spreadsheet applications, we do not have a complex data type that 
would allow us to reference every cell in a table while also expressing the 
logical relationship and meaning of data within rows. A matrix as a data 
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structure could only satisfy the first requirement. Furthermore, it has an 
additional limitation: by definition, all its elements must be of the same type, 
which prevents handling different kinds of data together (for example, 
names and scores). 

For this reason, in programming we will use an array whose elements are 
records. This way, indexing of elements (essentially the rows) is preserved, 
and the fields of the record will express the logical relationship and meaning 
of the elements within a row. Note that in our introductory courses we do 
not introduce type algorithms (schema algorithms, programming theorems) 
using records, but the concepts described in this article can also be applied 
to simpler data structures, such as arrays of integers. 

Below (Listing 2), you can see the data structure corresponding to the initial 
table, as well as the array declaration, where the variable count represents 
the number of candidates. 

struct language_exam 
{ 
  public int id; 
  public string name; 
  public int oral; 
  public int written; 
} 
language_exam[] exams = new language_exam[count]; 

Listing 2: Data structure of the initial data in C# 

In C#, aggregate functions, lambda calculus, and LINQ provide tools that 
allow us to use built-in functions to solve the task. Similar or identical tools 
are available in many other programming languages as well. 

Using built-in functions, we can answer the question in C# as shown in 
Listing 3. 

int passedOralCount = exams.Select(element => 
element.oral).Count(result => result >= 30); 

Listing 3: Level 1 solution for counting in C# 

Using built-in functions, we can answer the question in C# as shown in 
Listing 3. From the data, we select the Oral column (Select) and count (Count) 
the scores that are greater than or equal to 30. The reasoning is the same as 
in spreadsheets: we count the appropriate elements. The main difference is 
that while in a spreadsheet we specify the range of data in a formula, in 
programming we select the appropriate record field (the “column”) by 
name. 
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6  Level 2 solution for counting 

The direct solution given above can be divided into two sequential steps: 
first, filter the candidates who passed the oral exam, and then count only 
them. 

6.1 Spreadsheets 

An illustrative (but not automatically updating) way to perform these two 
steps in Excel is to use the filter option and then read the count of the 
selected data: by applying a “greater than or equal to” number filter to the 
Oral column, we can first display only the rows of candidates who passed the 
oral exam. Then, for example, after selecting the oral scores, we can read the 
count of the selected data in the status bar at the bottom of the Excel 
window. 

The same two steps can be implemented in a way that automatically updates 
when the initial data changes, by using the FILTER and COUNT functions 
consecutively. First, the FILTER function can return the oral scores that are 
30 or higher, and then the number of elements in the resulting array can be 
determined using the COUNT function (Listing 4). 

 

=COUNT(FILTER(D2:D11,D2:D11>=30)) 

Listing 4: Level 2 solution for counting in Excel 

6.2 Programming 

In C#, this level of solution is not typical because a built-in function (Listing 
3) exists for counting. However, some languages (such as JavaScript) do not 
provide such a high-level function that returns the number of elements in a 
sequence meeting a certain condition. 

The second-level solution can also be created using built-in functions in C# 
(Listing 5). 

int passedOralCount = exams.Where(element => 
element.oral>=30).Select(element => 
element.oral).ToArray().Length; 

Listing 5: Level 2 solution for counting in C# 

7 Level 3 solution for counting 

7.1 Spreadsheets 

A lower-level solution can be created by implementing the FILTER function 
using simpler functions and a helper column. For the question we are 



XXXVIII DIDMATTECH 2025  
TRNAVA UNIVERSITY IN TRNAVA – FACULTY OF EDUCATION 

 

131 
 

studying, the following approach can be used. First, fill a helper column to 
the right of the main table with an IF function so that it contains only the oral 
scores of candidates who passed the oral exam, leaving the other cells empty 
(""). Second, count the numbers in this column (Table 5). (Alternatively, we 
could write 1s and 0s in the helper column for the two cases and then use 
the SUM function instead of COUNT to determine the number of entries.) 

 

Table 5: Level 3 solution for counting in Excel 

 

7.2 Programming 

The previous reasoning does not appear with static arrays, as it would lead 
to the selection algorithm, which “implicitly” includes counting (at the end 
of the algorithm, the number of selected elements appears in an auxiliary 
variable), making it unnecessary to store the selected elements separately. 
However, if we implement the selection algorithm using a dynamic array 
type, the result of the algorithm does not explicitly reveal how many 
elements were selected: we need to query the size of the resulting dynamic 
array (Listing 6). 

This approach is mainly relevant for languages that do not support static 
arrays (such as Python). 
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Algorithm Code 

Variable 
  i: Integer 
passedStudents := [] 
For i:=1 to count do 
  If exams[i].oral >= 30 
  then 
    insertAtEnd( 
    passedStudents, 
    exams[i].oral) 
End For 
passedOralCount := 
passedStudents.size  

int passedOral = 0; 
List<int> passedOralResults = 
new List<int>(); 
for (int i = 1; i <= count; i++) 
{ 
  if (exams[i - 1].oral >= 30) 
    {passedOralResults.Add 
(exams[i - 1].oral);} 
} 
passedOralCount = 
passedOralResults.Count; 

Listing 6: Algorithm and C# code of the level 3 solution for counting 

8 Level 4 solution for counting 

The idea for a more efficient algorithm comes from the method of mental 
calculation. If the table were only available in printed form and we had to 
determine the number of candidates who passed the oral exam in our heads, 
we could follow this algorithm: go through the Oral column one by one from 
top to bottom, and each time a value is at least 30, add one to a running count 
(which starts at 0). After processing the last cell of the column, the running 
total will be the result. Note that this solution, unlike the one described in 
the previous section, does not create a separate data structure containing 
the oral scores that are 30 or higher. 

8.1 Spreadsheets 

The solution described above can be implemented in Excel as follows (Table 
6). The result is shown in cell F12. 
 

Table 6: Level 4 solution for counting in Excel 

 C D E F  
1    Count  
2 Oral Written  0  

3 28 38  0 =IF(C3>=30,F2+1,F2) 

4 9 17  0 =IF(C4>=30,F3+1,F3) 

5 15 25  0 =IF(C5>=30,F4+1,F4) 

6 32 38  1 =IF(C6>=30,F5+1,F5) 

7 24 23  1 =IF(C7>=30,F6+1,F6) 

8 28 21  1 =IF(C8>=30,F7+1,F7) 
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9 46 27  2 =IF(C9>=30,F8+1,F8) 

10 31 49  3 =IF(C10>=30,F9+1,F9) 

11 27 40  3 =IF(C11>=30,F10+1,F10) 

12 42 50  4 =IF(C12>=30,F11+1,F11) 

8.2 Programming 

This reasoning leads us to the counting algorithm. We examine each element 
in turn, and if the current element meets the condition, we increment a 
variable (initialized to 0) called passedOralCount by one (Listing 7). 
 

 
Listing 7: Algorithm and C# code of the level 4 solution for counting 

In spreadsheets, the role of the IF function (Table 6) corresponds to the 
conditional control structure in the algorithm. If the current array element 
meets the condition, we add 1 to the current count; otherwise, we do 
nothing. 

9 Level 4 solution for decision 

After the detailed discussion of the counting task type, we will briefly 
address the decision task type. For the specific initial table and the 
previously examined question “How many passed the oral part?”, the related 
decision-type question is: “Is there anyone who passed the oral part?” This is 
a yes-or-no question: the answer only needs to indicate whether someone 
passed, not how many. 

We discuss this task type for two reasons. First, Excel does not provide a 
single function to solve it directly; instead, one must count the entries and 
then check whether the result is at least 1. Second, in programming, the same 
two-step solution is possible, but it is not the most efficient approach and 
therefore does not represent the task type’s type algorithm. 
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For this task type, we want to highlight the insight observable at the fourth 
level, so we will now present only the level-4 solution in detail for both 
spreadsheets and programming. 

9.1 Spreadsheets 

The basic idea of the level-4 solution for the decision task type can also be to 
maintain a running result with an appropriate initial value, updating it as 
needed. We can realize that the running result should indicate whether there 
has already been a value meeting the condition up to the current value. 
For the specific question “Is there anyone who passed the oral part?”, the 
running result for any candidate should be TRUE if either one of the previous 
candidates has already passed the oral part, or the current candidate passed 
it. This solution can be implemented as shown (Table 7). The result can be 
read in cell F12, although it already appears in cell F6. 

Table 7: Level 4 solution for decision in Excel 

 C D E F  
1    Exists  
2 Oral Written  FALSE  

3 28 38  FALSE =OR(F2,C3>=30) 

4 9 17  FALSE =OR(F3,C4>=30) 

5 15 25  FALSE =OR(F4,C5>=30) 

6 32 38  TRUE =OR(F5,C6>=30) 

7 24 23  TRUE =OR(F6,C7>=30) 

8 28 21  TRUE =OR(F7,C8>=30) 

9 46 27  TRUE =OR(F8,C9>=30) 

10 31 49  TRUE =OR(F9,C10>=30) 

11 27 40  TRUE =OR(F10,C11>=30) 

12 42 50  TRUE =OR(F11,C12>=30) 

9.2 Programming 

The novelty in the fourth-level solution for the decision task type – and this 
can be observed by comparing it to the spreadsheet solution – is that once 
the running result changes from FALSE to TRUE, it is unnecessary to process 
further candidates. The spreadsheet application cannot “think” this way 
because its functions always process all data, whereas in programming we 
can terminate processing when appropriate. 

When teaching programming fundamentals, we clearly distinguish between 
task types that use a counting loop and those that use a pre-test loop, and 
based on the efficiency considerations above, we may conclude that a new 
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loop type is needed. Nevertheless, many beginner programmers find it more 
natural to use a loop that processes all elements and sets a Boolean variable 
(initially FALSE) to TRUE when the condition is met for the current element. 

The spreadsheet example, however, may encourage us to process elements 
only until the desired condition is satisfied. The pre-test loop and the 
decision algorithm work exactly this way (Listing 8). 

 

Algorithm Code 

Variable 
  i: Integer 
i := 1 
While i <= count and 
exams[i].oral < 30 
  i := i + 1 
End While 
exists := i <= count 

int i = 1; 
bool exists; 
while (i <= count &&  
exams[i-1].oral < 30) 
{ 
  i++; 
} 
exists = i <= count; 

Listing 8: Algorithm and C# code of the level 4 solution for decision 

10 Conclusion 

In this paper, we primarily aimed to show that in teaching both spreadsheets 
and programming, it is worthwhile to examine and develop solutions to task 
types at different levels of abstraction. On the one hand, this is because 
solutions at different levels often show significant similarities (and 
sometimes instructive differences) across the two areas, allowing students 
to transfer knowledge from one area to the other. On the other hand, it 
demonstrates that typically multiple levels of solution exist for a problem, 
often with connections between them. Moreover, higher-level solutions can 
help students understand the essence of a problem, while lower-level 
solutions can guide them toward more efficient approaches. 

We also wanted to show that spreadsheets are not merely an application 
tool; even before learning programming, students encounter fundamental 
algorithmic concepts such as conditions, iteration, counting, and selection. 

In public education, students usually become familiar with spreadsheets 
before type algorithms (programming theorems). This provides an 
opportunity to build teaching programming on existing spreadsheet 
knowledge and to use spreadsheets consciously during the introduction of 
programming. 
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In this paper, we examined the counting and decision task types, but our 
research plans include applying a similar method to other standard task 
types as well. 

Our final message is that spreadsheets and programming are not two 
isolated areas but mutually reinforcing tools. Exploring solution paths at 
different levels of abstraction ultimately enables students to develop 
comprehensive, flexible, and adaptable problem-solving skills. 
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