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Abstract
We report on a study focused on identifying how undergraduate students make use of the Internet as a source of help to 
solve their mathematical queries. In particular, with the help of monitoring software, we observe how a group of engi-
neering students use the Internet to solve a mathematical task related to the concept of definite integral, and we produce a 
characterization of their help-seeking behaviors. We observed that students manifest instrumental help-seeking behaviors 
mostly associated with the procedural items of the task (such as solving a definite integral), although there were executive 
help-seeking manifestations associated with the declarative questions (such as providing definitions). There was a general 
pattern of behavior manifested by the students who participated in the study; this pattern was dominated by the use of search 
engines and keywords to identify sources of mathematical help.
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1  Introduction

Help-seeking is a fundamental element in the study of school 
mathematics. It is difficult to imagine a mathematics student 
who during their school years has not encountered doubts or 
questions related to the contents of their mathematics les-
sons or their mathematical assignments. The emergence of 
these doubts or questions, and the search for help to try to 
clarify them, is an inherent component of the process of 
studying mathematics in school and beyond.

Technologies such as the Internet and mobile devices 
have modified the ways in which students seek mathemati-
cal help. These technologies have made it possible to expand 
and diversify the sources of mathematical information avail-
able to students. In addition, such technologies allow quick 
access to these information sources. Nowadays many stu-
dents prefer to watch a YouTube video at home rather than 

to turn to a library in order to clarify a mathematical inter-
rogation (Puga 2013).

The most recent educational studies on help-seeking have 
focused on investigating the ways in which technologies such 
as the Internet impact students’ help-seeking practices (see 
for example Qayyum 2018). Although our practical experi-
ence shows that students frequently use this type of digital 
resource for their mathematics lessons, little is known from 
the mathematics education research perspective about the 
factors that influence and shape the help-seeking behaviors 
of mathematics students in this digital era.

In this paper we report on an investigation aimed at 
advancing our understanding of the Internet-based help-
seeking behaviors of undergraduate mathematics students, 
particularly engineering students. Through the use of a con-
ceptual framework constructed with notions coming from 
help-seeking research, we characterize the help-seeking 
behaviors that students display when facing a mathematical 
task with whose mathematical underpinnings they are not 
completely familiar.

To develop the research study, we used a method that has 
the potential to overcome some of the limitations inherent 
in the empirical methods that have been usually deployed 
in research on mathematics help-seeking. Several studies 
that have aimed to investigate the help-seeking behaviors of 
mathematics students are based on students’ self-reports (see 
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for example Ryan and Pintrich 1997; Skaalvik and Skaalvik 
2005); however, it has been claimed that self-report meas-
ures are considerably inaccurate when compared to actual 
behaviors (Junco 2013). In our study we make use of self-
reports but we complement them with the analysis of stu-
dents’ solving of mathematics tasks, supported by the use 
of monitoring software.

To situate our own work in the research landscape, in 
the following section we present an overview of educational 
research on help-seeking, placing special emphasis on stud-
ies related to help-seeking in mathematics.

2 � An overview of help‑seeking research

Help-seeking is a phenomenon that has been studied for sev-
eral years by sociologists, psychologists and other scholars. 
Generally speaking, help-seeking studies aim to identify and 
explain what demographic, sociocultural and psychological 
factors encourage people to seek—or to avoid—the help of 
others. Traditionally these studies have been developed in 
medical, work-related, welfare and social security contexts 
(e.g., Wistrand 2017).

In the earliest research studies, help-seeking behavior was 
conceptualized with a negative connotation. It was inter-
preted as a manifestation of dependence or as an indicator 
of a deficient development in the individual (Beller 1955); 
it was associated with deterioration in self-esteem, self-
perception, and individuals’ sense of competitiveness (e.g., 
Shapiro 1978). In sum, help-seeking was conceptualized as 
a behavior that should be avoided.

The work by Nelson-Le Gall (1981, 1985) contributed 
to developing a more positive conceptualization of help-
seeking behavior, particularly in the field of educational 
research. She claimed that “researchers have tended to con-
sider only the costs of seeking help for the individual’s sense 
of competence rather than the costs of not seeking help for 
the acquisition and mastery of skills” (1985, p. 63). The 
main contribution of Nelson-Le Gall was to propose a recon-
ceptualization that moved away from the stigmatized vision 
of help-seeking, and where this behavior was understood 
as a skill or competence useful for learners in addressing 
problems that otherwise would be difficult to overcome. 
Now help-seeking could be seen as a useful skill for stu-
dents’ self-learning. Nowadays the conceptualization and the 
theoretical notions developed by Nelson-Le Gall are widely 
acknowledged and applied, and help-seeking behavior is 
perceived as an important strategy for attaining success in 
school.

2.1 � Research on help‑seeking in mathematics 
education

There is a tradition of studying help-seeking in mathemat-
ics from a psychological perspective. The first studies that 
were developed within this perspective sought to under-
stand basic issues about mathematics students’ help-seek-
ing behavior. For example, Newman and Schwager (1993) 
investigated which people students (aged 9–13) preferred 
to ask for mathematical help when needed. They found that 
students generally preferred their teachers to classmates 
as helpers because they were thought to be more likely 
to facilitate learning and less likely to think they were 
‘dumb’ for asking questions.

Some researchers began to notice that help-seeking 
behaviors could be different when mathematics students 
worked in teams; furthermore, helping behaviors were 
viewed as an important indicator of the overall quality 
of the groups’ social interactions (Kempler and Linnen-
brink 2006). Subsequently, studies focused on analyzing 
the nature of help-seeking behavior in small peer groups 
were conducted. For example, Webb and Mastergeorge 
(2003) tried to identify the helping behaviors, within 
peer-directed small groups, that may be most effective for 
student learning in collaborative mathematics classrooms. 
Their findings show that effective help-seekers ask precise 
questions, persist in seeking help, and apply the explana-
tions received. In contrast, effective help givers provide 
detailed explanations of the material as well as opportuni-
ties for help recipients to apply the help received, and they 
also monitor student understanding.

Another group of studies tried to identify the personal 
traits and contextual factors that influence the help-seeking 
and help avoidance behaviors among mathematics stu-
dents. For instance, there are studies that have developed 
student profiles according to the help-seeking tendencies 
that they exhibit (Ryan et al. 2005; DeFeo et al. 2017). A 
study that illustrates the influence of contextual factors on 
help-seeking behaviors is that of Turner et al. (2002), in 
which they explain how mathematics classrooms can be 
structured in different ways and therefore privilege some 
students’ achievement behaviors. In other words, the stu-
dents tend to perceive these different classroom climates 
and adjust accordingly their own help-seeking behaviors.

There are studies suggesting that help-seeking posi-
tively influences mathematics achievement, as reflected in 
students’ grades in mathematics. An example is the study 
by Schenke et al. (2015), in which the relation between 
self-reported help-seeking tendencies and standardized 
mathematics achievement was examined. The results 
of their study show that student reports of seeking help 
from the teacher and seeking instrumental help (a kind of 
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help-seeking behavior that is focused on understanding, 
and that we explain later in more detail) were both associ-
ated with significant gains in mathematics achievement.

Most of the research studies that have been developed 
on mathematical help-seeking have students as subjects of 
study. An exception is the work by Marais et al. (2013), 
which is concerned with teacher knowledge of learners’ 
help-seeking behavior. The participating teacher was asked 
to estimate the expected help-seeking behaviors of learners 
when they were solving mathematical word problems, and 
then these estimations were compared with the actual help-
seeking behavior of the learners. The analysis showed that, 
in many instances, the teacher’s knowledge of the source of 
help was congruent with learners’ actual help-seeking. Such 
congruency was taken to indicate how accurate knowledge 
on the part of the teacher can aid interaction and learning 
support. Based on our literature review we can affirm that 
mathematics teachers’ practices and knowledge about help-
seeking is still an underexplored area in our field.

It is important to note that some of the research stud-
ies that we reviewed possess common characteristics. For 
instance. most of them have mathematics learners as study 
subjects (e.g., Ryan and Pintrich 1997; Zusho and Barnett 
2011); the use of quantitative approaches in order to find 
correlations between variables is also a common feature 
among various research studies (e.g., Skaalvik and Skaalvik 
2005; Blondeau and Awad 2017). In addition, most of the 
studies use self-reports on students’ help-seeking behaviors 
as their main source of empirical data (e.g., Turner et al. 
2002; Schenke et al. 2015). However, a characteristic that 
is shared by all the studies that we reviewed is that they 
consider only human agents (teachers, classmates, family 
members, faculty staff) as sources of help. In other words, 
few studies have addressed the way in which digital tech-
nologies—such as the Internet—can serve as a source of 
mathematical help for students, and how such technologies 
affect mathematics students’ help-seeking practices. In the 
next section we review research studies that have been devel-
oped in that direction.

2.2 � Research on Internet‑based help‑seeking 
in mathematics

Early studies developed in this area focused on character-
izing students’ help-seeking behaviors in Internet-based 
mathematics help forums (Puustinen et al. 2009; van de 
Sande 2011). Puustinen et al. (2009) examined, over a period 
of 42 months, the content of students’ help-seeking mes-
sages in a French forum that provides students with free 
individualized help in mathematics. The researchers were 
interested in clarifying if there were different forms of help-
seeking messages among the students (aged 11–15 years), 
and whether the form of those messages changed with age. 

Their results showed that the older students’ messages con-
tained context-related information and explicit requests for 
help more often than the younger students’ messages did. 
This was interpreted to imply that “only the 15-year-olds 
were capable of producing help-seeking messages that were 
both fully understandable and socially acceptable” (p. 1045). 
This result implies that, due to their difficulty in formulating 
clear help requests, the youngest students were at a high risk 
of being misunderstood by the tutor in the forum.

The work of van de Sande (2011) confirmed something 
that was perceived in the study of Puustinen et al. (2009): 
the fact that mathematics students from different regions of 
the world used the Internet as a source of mathematical help, 
particularly online mathematics forums. One of the aims of 
this study was to characterize student activity in a free and 
open online mathematics forum called Math Help Forum 
(see https​://mathh​elpfo​rum.com). This is a forum with users 
around the world, where people post their mathematical 
doubts and questions in order to solve them collaboratively 
with other forum users. As part of its results, the study of 
van de Sande offers a characterization of students’ behav-
ior in the construction of the solution to the mathematical 
problems or questions that they post. This characterization 
identifies students who passively wait until the problem they 
posted in the forum is solved, while other students get more 
actively involved in the collaborative construction of the 
solution.

Our own research has focused on understanding how digi-
tal technologies such as the Internet affect undergraduate 
mathematics students’ help-seeking behaviors (Puga and 
Aguilar 2015; Aguilar and Puga 2015; Puga 2018a). While 
Puustinen et al. (2009) and van de Sande (2011) showed the 
popularity of online help forums among mathematics stu-
dents, we asked ourselves: what other Internet resources do 
the students use for seeking mathematical help and how do 
they use them? After all, our own teaching experience and 
the research literature (e.g., Hrastinski and Aghaee 2012) 
suggested that the universe of Internet resources on which 
students relied to support their learning was much broader.

The help-seeking study that we developed initially (see 
Puga and Aguilar 2015) was based on students’ self-reports 
obtained through focus groups. We focused on identifying 
the most popular Internet resources used as a source of math-
ematical help among engineering students. We also explored 
their frequency of use, and the reasons why students used 
and trusted those sources of help. We found that all the par-
ticipating students (engineering students, aged 21–25 years) 
used the Internet to try to clarify their questions related to 
their mathematics lessons. Often, they turned to sites such as 
YouTube, Facebook and Google to find mathematical help; 
particularly, they resorted to these sites to clarify doubts 
and review topics covered in class, to find different ways to 
solve a problem, to verify results, and to see task solutions 

https://mathhelpforum.com
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explained step by step. We also found that several students 
based the reliability of the Internet sources that they con-
sulted on the authority provided by the academic degree 
or status of the author, or the prestige of the institution that 
produced the resource. For instance, there was a student 
participating in one of the studies who claimed: “YouTube 
seems reliable to me because university teachers upload the 
videos” (Puga and Aguilar 2015, p. 2542).

In this paper we report the most recent findings derived 
from our research on Internet-based mathematical help-
seeking among undergraduate students. We implemented 
a methodological enhancement in our research by comple-
menting students’ self-reports with actual observations of 
their help-seeking behaviors on the Internet when solving 
a mathematical task. As we show, this has allowed us to 
develop a more detailed description of their help-seeking 
behaviors on the Internet.

3 � Conceptual clarifications and research aim

In this section we introduce some notions that allow us to 
formulate with more precision our research interest, and our 
own theoretical stance on mathematical help-seeking.

3.1 � Mathematical help‑seeking and types 
of help‑seeking

Inspired by research that conceptualizes help-seeking as a 
self-regulated learning strategy (e.g., Nelson-LeGall 1985; 
Karabenick and Gonida 2018), we understand mathematical 
help-seeking as a self-regulated learning strategy in which 
an individual draws on the people and resources around them 
(including technological resources such as the Internet and 
mobile devices) as sources of help to overcome the difficul-
ties and doubts that arise during their mathematics learning 
process.

When we use the terms Internet-based mathematical 
help-seeking or Internet-based help-seeking, we refer to 
mathematical help-seeking behavior that is solely based on 
resources from the Internet.

As noted by Nelson-Le Gall (1981, 1985), help-seeking 
may serve multiple purposes:

The student’s goal in seeking help may be merely task 
completion, without comprehension or mastery as an 
objective. Alternatively, the student’s purpose in seek-
ing help may be to avoid criticism from an agent of 
evaluation, or to avoid the task altogether. Help may 
be sought, however, for a far more constructive pur-
pose, such as enhancing the student’s own competence. 
(Nelson-Le Gall 1985, pp. 66–67)

Thus, Nelson-Le Gall (1985) distinguishes between two 
types of help-seeking: one that is dependency-oriented 
(called executive help-seeking) and another that is mastery-
oriented (called instrumental help-seeking). Executive help-
seeking refers to situations in which student’s purpose is to 
find something or someone to help them to solve a problem, 
or reach a goal on their behalf. In this kind of help-seeking 
the student is interested only in solving the problem, but 
is not interested in learning how to solve it. Instances of 
executive help-seeking in mathematics are asking a friend 
to solve a mathematical task on one’s behalf or searching on 
the Internet for ready-made solutions to one’s mathemati-
cal problems. In the case of instrumental help-seeking, the 
student’s search is more focused on promoting a self-under-
standing of an idea or a problem-solving process. Further-
more, the amount of help requested tends to be limited, so 
that the student receives only the amount of help needed to 
solve the problem on his or her own. Receiving hints, indi-
rect help, and explanations, are examples of instrumental 
help-seeking in mathematics.

It is preferable for individuals to develop instrumental 
help-seeking skills. Nelson-Le Gall (1985) argued that “con-
tinued reliance on others to provide more than is needed 
would be detrimental to the development of independent 
mastery and might even induce dependency” (p. 67). Put 
another way, it is not desirable to have learners’ conduct 
dominated by executive help-seeking behavior. On the con-
trary, the researcher cited studies from that time (e.g., Ames 
1983) to argue that instrumental help-seeking should be con-
sidered an achievement behavior that is associated with the 
development of self-regulatory skills.

3.2 � The blurry frontier between help‑seeking 
and information‑seeking

A domain related to help-seeking is the one termed infor-
mation-seeking or information search (see for example 
Sapa et al. 2014). As we pointed out in the previous sec-
tion, help-seeking research has traditionally considered only 
human agents (teachers, classmates, family members, faculty 
staff) as a source of help. In contrast, information-seeking 
behavior is traditionally associated with “learner-initiated 
efforts to obtain further task-related information from books 
or other non-human sources when undertaking an assign-
ment” (Puustinen and Rouet 2009, p. 1014, our emphasis). 
However, digital technologies blur this dichotomy between 
human and non-human sources.

Consider as an example a student who did not fully 
understand a mathematical procedure that was explained 
in class, and later from home he turns to a YouTube video 
that shows a teacher explaining step by step the way to 
carry out the procedure that he did not understand. Is the 
student consulting a human or non-human source to try 
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to understand the procedure? A possible answer to the 
previous question is that the student is consulting a non-
human source of information, which embodies a human 
source of help. Suppose now that the same student uses 
the comments section of the video he has just watched to 
raise a specific query about the procedure. Then in the 
following hours he receives a personalized response from 
the author of the video. What would now be the answer to 
the previous question?

What we want to illustrate with the previous example is 
how digital technologies such as the Internet, tend to blur 
the dichotomy between “the human” and “the non-human”, 
which usually supports the distinction between informa-
tion-seeking and help-seeking. Thus, in this research, we 
adopt the position of Puustinen and Rouet (2009), in which 
help-seeking is “regarded as a more comprehensive con-
struct than information searching that includes traditional 
human support, but also those situations in which the stu-
dent/expert interaction is ‘mediated’ by an information 
system” (p. 1018). In this way, we found relevant for our 
own research, studies such as that of Sapa et al. (2014) 
which investigated the way in which mathematics students 
and professional mathematicians use the Internet to search 
for academic information—even if such studies are labeled 
as “information-seeking”.

3.3 � Aim of the study

We now present, in a more precise way, the aim of the 
research study on which we report in this paper.

Our general interest is focused on characterizing the 
Internet-based mathematical help-seeking behaviors of 
undergraduate students. However, we want to move one 
step ahead of students’ self-reports, and use a procedure 
that is closer to the observation of students’ actual behav-
iors. Thus, based on the use of monitoring software, the 
main aim of our research is as follows:

•	 Research aim. To characterize the mathematical help-
seeking behavior of undergraduate students when they 
turn to the Internet to try to solve a mathematical task.

To develop the characterization, we use the concepts 
of executive help-seeking and instrumental help-seeking 
presented in Nelson-Le Gall (1985). Additionally, through 
the analysis of the interviews, the videos produced by the 
monitoring software, and the procedures registered by the 
students in the worksheets, we provide an account of Inter-
net resources that the students use, and how they use them.

In the next section we explain the empirical method 
that we implemented in order to achieve the research aim.

4 � Method

As we illustrated in the literature review, most of the 
studies on help-seeking use self-reports on students’ 
help-seeking behaviors as their main source of empiri-
cal data. However, self-reported measures of behavior are 
problematic.

Junco (2014) made the argument for considering self-
report measures inaccurate when compared to actual 
behaviors. He mentioned several research studies from dif-
ferent areas of knowledge that show significant differences 
between self-reported and actual behaviors. In a previous 
study (Junco 2013), the same researcher reported discrep-
ancies between college students’ self-reports on social net-
works use and their actual behavior. According to Junco 
(2013, 2014), a possible alternative to try to relate self-
report measures to current behaviors in computer-based 
activity, is to use monitoring software.

In this study we adopted the use of monitoring software 
with the aim of getting a little closer to students’ actual 
help-seeking behaviors. The use of monitoring software 
allows us to contrast students’ self-reports, but also assists 
us in producing a detailed description of their help-seeking 
behaviors on the Internet. The students who participated 
in this study were monitored while they were solving a 
mathematical task specially designed for the research. In 
what follows we describe (1) the characteristics of the 
students who participated in the study, and the research 
activities in which they participated, (2) the design and 
implementation of the mathematical task tackled by the 
students, and (3) the analysis of the data generated during 
the implementation.

4.1 � Characteristics and activities of the research 
participants

Thirty Mexican engineering students from the Institute 
of Engineering and Technology at the Autonomous Uni-
versity of Ciudad Juárez in Mexico (UACJ) participated 
in the study. This institute is a public institution of higher 
education and is located in the city of Ciudad Juárez on 
Mexico’s northern border, south of the city of El Paso, 
Texas, in the United States. The Institute has an approxi-
mate population of 4500 students from this area and with 
socio-economic backgrounds ranging from medium to low.

Twenty-one participants were male students and nine 
were female students. The students volunteered to partici-
pate in the study, and they were aware that their activity 
would be recorded and analyzed for research purposes. 
At the time they participated in the study, the under-
graduates were studying a branch of engineering (such 
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as civil engineering, mechanical engineering or bio-
medical engineering). The age range of the participants 
was 18–36 years, because they were enrolled in differ-
ent semesters. During their first semester, students take 
mandatory courses such as advanced algebra, differential 
calculus, integral calculus, and introduction to probability 
and statistics. The second author of this paper was the 
mathematics teacher for the participating students in at 
least one course, which facilitated their cooperation and 
participation in the study.

The students participated in two research activities during 
the study. First, ten students volunteered to be interviewed 
(in focus groups of five members) about their own help-seek-
ing behaviors. The interviews took place in a classroom at 
the UACJ, during the semesters August–December 2016 and 
January–August 2017. The same interview guide reported 
on by Puga and Aguilar (2015, p. 2540) was followed, and 
all the interviews were audio recorded. The main purpose 
of this interview was to identify the Internet sites most fre-
quently used by the students; however, they were also inter-
viewed about the frequency of use of those sites, how they 
used them, the perceived advantages and disadvantages of 
using them, and the reasons to trust them. Secondly, all the 
students solved a mathematical task, assisted by the use of 
a computer with Internet access. According to their math-
ematical background, some students solved a task related to 
the notion of rate of change, while other students—most of 
them—solved a task related to the notion of definite inte-
gral. In this paper we report on the group of twenty-four 
students who participated in the mathematical activity on 
definite integral. We also report on the main findings of the 
interviews. Details of the investigation that are not reported 
in this paper can be consulted in the dissertation of Puga 
(2018b).

4.2 � Design and implementation of the task

We designed a seven-item task related to the concept of defi-
nite integral. The task includes a couple of declarative ques-
tions (linked to definitions), and the rest are procedural ques-
tions (related to calculations and estimations). We included 
different types of questions to examine whether they affect 
the kind of help-seeking behavior that the students mani-
fest. Next, the seven items included in the task are presented 
(Figs. 1, 2):

1.	 How would you define the definite integral?
2.	 What is the difference between the definite integral and 

the indefinite integral?
3.	 Consider the graph of the function f (x) = −x2 + 4x . 

How would you calculate the area under the curve from 
x = 0 to x = 4?

4.	 Taking into consideration 5 rectangles, estimate the area 
under the curve defined by f (x) = −x2 + 4x

5.	 What happens when you estimate the area under the 
curve of the function f (x) = −x2 + 4x by considering 8 
rectangles?

6.	 Calculate ∫ 4

0

(

−x2 + 4x
)

dx

7.	 Is there any relationship between the area that you cal-
culated in the exercises 4 and 5 with the result that you 
obtained in exercise 6?

 
The task was designed for students who had knowledge of 

differential calculus and elementary knowledge of integral 
calculus. At the time of applying the task the students had 
covered the topic of indefinite integral, but not yet the topic 
of definite integral. A prerequisite was that the participat-
ing students did not know the topic of definite integral, but 
that they had the necessary mathematical background to be 
able to tackle the proposed task. In a sense, we were trying 
to design a problem for the students—in the sense of Sch-
oenfeld (1985)—as opposed to an exercise; all this to try to 
generate an authentic need for mathematical help-seeking.

The task was implemented during downtime between les-
sons in a classroom at the UACJ, which was equipped with 
personal computers and Internet access. At the time of the 
implementation, on all computers we had installed an open 
source monitoring software called iSpy (see https​://www.
ispyc​onnec​t.com). The activity was implemented in four 
sessions (six students participated in each session), with a 
duration that ranged from 60 to 90 min. The sessions were 
held during the semester January–August 2017.

Fig. 1   Graph of the function f (x) = −x2 + 4x

https://www.ispyconnect.com
https://www.ispyconnect.com
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The activity was distributed among the students in print. 
For their solution process the students could use the com-
puter (which recorded all the students’ activity), but they 
could also make calculations by hand or annotations on 
blank sheets of paper, which were collected as part of the 
empirical data.

4.3 � Analysis of the data generated 
during the implementation

Three sources of empirical data were generated in this 
research study: (1) the audio recordings of the group inter-
views, (2) the video recordings of students’ computer-based 
activity, and (3) the worksheets produced by the students 
during the solving process of the mathematical task.

All data sources were subjected to an investigator trian-
gulation (Rothbauer 2008). That is, the data were analyzed 
independently by the two authors of the study and, subse-
quently, such analyses were subjected to a comparison. In 
this way, the reported findings are the product of collective 
analysis and discussion, as well as a result of the consensus 
among the analysts about the interpretation of the data.

In the case of the audio recordings from the group inter-
views, we focused on identifying specific answers to each 
of the questions contained in the interview guide. For this 
we implemented a tape-based analysis (Onwuegbuzie et al. 
2009) in which we first became familiar with the data—by 
listening to the interviews repeatedly—in order to iden-
tify the answers, and then we transcribed only the parts 
of the interviews that were useful to illustrate the answers 
identified.

To analyze the videos of the students’ computer-based 
activity, we applied a method inspired by ‘Grounded Theory’ 
to analyze observational data obtained by video recordings 
(see Griffiths 2013). For this purpose, we began by making 
detailed transcriptions of the micro-behaviors manifested by 
each of the students during their Internet search. Table 1 
shows an extract of one of those transcripts.

Once these transcripts were produced, a coding pro-
cess of the micro-behaviors was developed. Examples of 
the codes produced when categorizing the micro-behaviors 
are ‘copy & paste keywords’, ‘creative keywords’, ‘search 
engine as starting point’, ‘superfluous source exploration’ 
and ‘detailed source exploration’. Then, through compari-
sons and code groupings, as well as collective discussions, 

Fig. 2   a Upper area. b Lower 
area

Table 1   Excerpt from a 
transcription of a video 
recording that contains the 
computer-based activity of a 
participating student

Minute Micro-behaviors

1:09 Switch from Bing to Google search engine
1:12 Introduces “definite integral” as keyword in the Google search engine
1:17 Clicks on the first option that appears on the search results page 

(Basque Government Learning Portal), but the page does not open
1:37 Clicks on the second option from the results page (Vitutor)
1:44 Finds a definition, and he seems to spend a few seconds reading it
2:23 Returns to the Google search results page
… …
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certain categories of behavior emerged. These categories are 
presented in the results section.

Finally, the worksheets produced by the students were 
used to compare and validate our interpretations of the 
behaviors identified through the analysis of the videos. In 
other words, they served as a data source that allowed us to 
triangulate and provide reliability to our interpretations of 
the video recordings.

5 � Results

Now we present the results obtained through the analysis 
of the empirical data. The presentation of results is divided 
into two sections: (1) main outcomes of the interviews, 
and (2) analysis of instrumental help-seeking vs. executive 
help-seeking. All the excerpts from the interviews that are 
used to illustrate the results, were translated from Spanish 
to English.

5.1 � Main outcomes of the interviews

Analyzing students’ self-reports about their help-seeking 
behaviors is an initial step in achieving our research aim. 
The results obtained from the analysis of the group inter-
views were very similar to the results obtained in previ-
ous interviews where the same guide was used (e.g., Puga 
2013, 2018a). For instance, all interviewees reported using 
the Internet as a source of help for their mathematics les-
sons, some of them on a daily basis. YouTube, Google and 
Facebook were among the most frequently used sites by the 
students as a source of mathematical help, as illustrated in 
the following transcripts:

Student 2, Focus Group 1
“I turn to the Internet every time we see a new topic 
[…] I always google the topics to complement what 
was seen in class.”
Student 1, Focus Group 2
“I usually watch video tutorials from YouTube, but I 
also consult Yahoo! Answers and WolframAlpha to 
confirm my results.”

According to the group interviews, a very popular source 
of mathematical help among students is the YouTube chan-
nel called “julioprofe” (probably an abbreviation of the 
expression “Professor Julio” see https​://www.youtu​be.com/
user/julio​profe​). This channel is administered by a Colom-
bian mathematics teacher, where he shares step-by-step 
explanations and illustrations of various mathematical algo-
rithms and procedures. The channel currently has more than 
three million subscribers. The interviewed students stated 
that the explanations provided by this teacher are quite clear:

Student 3, Focus Group 2
“When I’m looking for something I go directly to You-
Tube and consult julioprofe because he explains very 
well.”
Student 4, Focus Group 2
“I understand julioprofe better because he makes eve-
rything easier.”

Finally, the students declared that they used these Inter-
net-based sources of help for the following purposes: (1) 
to clarify doubts and reinforce topics seen in class, (2) to 
find different ways to solve a specific problem, (3) to verify 
results, and (4) to see problem solutions developed step by 
step. The following transcripts illustrate these uses:

Student 3, Focus Group 1
“Sometimes teachers assume that we understand or we 
should know some things, so when they solve exercises 
they skip steps. For example, when they are going to 
solve an integral they write the function and the next 
step is the result of the integral of the function. So, 
sometimes it is unclear and it is better to search on 
the Internet for examples to know where these results 
come from.”
Student 5, Focus Group 2
“I go to the Internet to look for exercises, I like to prac-
tice and review. I look for videos of exercises already 
solved, and I pause them to solve them and then verify 
my result with that of the video.”

5.2 � Instrumental help‑seeking vs executive 
help‑seeking

As part of the characterization of students’ Internet-based 
help-seeking behaviors—our research aim—we tried to 
determine if the searches for help to solve the mathematical 
task were dominated by instrumental help-seeking behav-
iors, by executive help-seeking behaviors, or by a combina-
tion of both. Our analysis shows the existence of a general 
pattern of help-seeking behavior manifested by the students 
who participated in the study; such a pattern is dominated by 
the use of search engines and keywords to identify sources 
of mathematical help. Furthermore, our results suggest that 
the help-seeking attempts of all students were dominated by 
instrumental help-seeking behaviors mostly associated with 
the procedural items of the task, although there were execu-
tive help-seeking manifestations, mainly associated with the 
declarative questions. Below we illustrate the situations in 
which students manifested such help-seeking behaviors.

5.2.1 � Instances of executive help‑seeking

Particularly in the case of the first item where a definition 
is requested (How would you define definite integral?), it 

https://www.youtube.com/user/julioprofe
https://www.youtube.com/user/julioprofe
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triggered executive help-seeking behaviors in which stu-
dents would search and copy any definition they could find 
on the Internet. As shown in Fig. 3, students manifested a 
strong tendency to use the Google search engine to locate 
the requested definition, and then to copy it.

However, we have evidence suggesting that students 
can copy the definition that they locate on the Internet, 
but without the intention of understanding it. Let’s con-
sider as an example the case of student A, who visited a 
website that contains a definition of definite integral (see 
Fig. 4). Apparently, he copied only some sentences from 
the definition, namely, “es el proceso inverso de la difer-
enciación” (it is the inverse process of differentiation) and 

“no tiene límites” (it has no limits), and copied them down 
in a definition that is not adequate, but apparently student 
A did not realize this (see Fig. 5).

Another example is item 2 (What is the difference 
between the definite integral and the indefinite integral?). 
Not all students tried to formulate an answer to this ques-
tion by considering the information obtained by answer-
ing item 1 (How would you define definite integral?) and 
trying to connect it with the basic knowledge that they 
were supposed to have about indefinite integrals. Several 
students simply copied the question and searched for the 
answer on the internet, obtaining potential answers from 
forums such as Yahoo! Answers (Fig. 6).

Fig. 3   Screenshot that shows 
how a student used the Google 
search engine to write the 
keyword “definicion de integral 
definida” (definite integral 
definition), and thus locate the 
requested definition

Fig. 4   Excerpt from the website 
visited by student A. Enclosed 
in red ovals are the phrases that 
the student apparently copied

Fig. 5   Definition provided by the student A after visiting the website shown in Fig. 3. The phrase reads: “It is the reverse process of differentia-
tion. It has no limits”, but a definite integral does have limits (of integration)
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5.2.2 � Instances of instrumental help‑seeking

Instrumental help-seeking was more frequent when stu-
dents approached the procedural items, such as calculat-
ing ∫ 4

0

(

−x2 + 4x
)

dx (item 6). An example of this behavior 
was manifested by student B, who initiated the solution of 
the task by inserting the keywords “definite integral solved 
exercises” and “calculate area under a curve” in the Google 
search engine. Although one might think that the student 
was looking for executive help because he was looking for 
a site with solved exercises, the student consulted this and 
other kinds of websites, which nevertheless did not seem 
to satisfy him and he finally discarded them. Then he went 
back to the Google search engine and refined his search by 

using more specific keywords, namely “area under a curve 
quadratic equation” and “area under a curve with inscribed 
rectangles”. Note how these new keywords are associated 
with the particularities of the task at stake (Fig. 7).

The student delved into two of the resources that are 
found through this second search: a YouTube video and a 
GeoGebra applet; both resources showed how to approxi-
mate areas under a curve using inscribed and circum-
scribed rectangles, but after a brief inspection, the student 
discarded them. Nevertheless, there was a video from the 
YouTube channel “julioprofe” that caught his attention. In 
this video the integral ∫ 4

1

(

2x2 + 3x − 1
)

dx is solved step 
by step (see https​://youtu​.be/V7Wns​XYJZa​M). Although 
the video lasts a little over six minutes, the student spent 

Fig. 6   Screenshot from the 
Spanish version of the Yahoo! 
Answers site. In this site a 
student found a forum in which 
exactly the same question 
included in item 2 (What is the 
difference between the definite 
integral and the indefinite inte-
gral?) had been answered

Fig. 7   Results of two Internet 
searches using the keywords 
“area under a curve quadratic 
equation” and “area under a 
curve with inscribed rectangles”

https://youtu.be/V7WnsXYJZaM
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approximately twelve minutes watching it and replaying 
some fragments. We interpret this behavior as evidence 
that there was an effort to understand the algorithm and 
then apply it to solve ∫ 4

0

(

−x2 + 4x
)

dx (item 6). In fact, his 
worksheets show that the student was able to successfully 
apply the learned method to solve the sixth item of the 
task (see Fig. 8).

A similar manifestation of instrumental help-seeking was 
expressed by student C who addressed the fifth item of the 
task, where she was asked what happens when the area under 
the curve of the function f (x) = −x2 + 4x is approximated 
by considering 8 rectangles (in comparison with what hap-
pens when 5 rectangles are used, as in item 4). To solve 
this item, she uses a video from the “julioprofe” channel in 
which he illustrates how to estimate the area under the graph 
of the function f (x) = x2 + 1 from x = −1 to x = 2 using six 
rectangles (Fig. 9).

The video length is 6 min and 55 s (see https​://youtu​.be/
zLbZZ​Zxqc3​0), but the student took approximately 12 min 
to watch it. During this period of time she paused and 
rewinded the video (see Fig. 10).

When analyzing the worksheets of this student, we 
noticed that she was able to approximate the area under 
the curve by using the formula A ≈ Δx ⋅

∑n

i=1
f (a + iΔx) 

and obtaining 21
2

 as a result. She also wrote “el área es más 
exacta” (the area is more exact) probably in response to the 
question posed in item 5 (see Fig. 11).

Notice how in her algorithmic procedure student C used 
exactly the same notation utilized by “julioprofe” in his 
video. We interpret this as evidence that the algorithmic 
knowledge that she applied in item 5 and that led to the con-
clusion that the approximation of the area is more accurate 
when using 8 rectangles, was obtained through the inde-
pendent study of a YouTube video.

6 � Concluding discussion

In this study we aimed to characterize the mathematical 
help-seeking behavior of undergraduate students when they 
turn to the Internet to try to solve a mathematical task. We 
observed that the students manifested instrumental help-
seeking behaviors mostly associated with the procedural 
items of the task, although there were executive help-seeking 
manifestations associated with the declarative questions of 
the task. This result highlights the need to explore more 
deeply the relationships between the design of the tasks 
proposed, and the type of help-seeking behavior that they 
trigger.

For instance, it is not clear how students’ behaviors would 
be affected if they were faced with a task that includes con-
ceptual items, and not just procedural or declarative ones. 
It could also be expected that students’ perception of the 
“formality” of the task and its consequences affects their 

Fig. 8   Student B’s worksheet 
showing his solution to item 6, 
after apparently learning how 
to solve it through a YouTube 
video

Fig. 9   Screenshot showing that student C stopped the video in a sec-
tion where the instructor wrote down the exercise to be solved

Fig. 10   Screenshot showing that student C paused the video in a sec-
tion where the teacher illustrates step-by-step the use of the formula 
to approximate the area under a curve between two points

https://youtu.be/zLbZZZxqc30
https://youtu.be/zLbZZZxqc30
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help-seeking behaviors: studies on students’ strategies in 
Web research tasks have shown that students take a thought-
ful approach only when the task has real consequences—
such as course evaluation (Rodicio 2015). We also assume 
that other variables such as the time they have to solve a 
task can influence the sources of help that students consult 
and the help-seeking behaviors that they demonstrate. More 
studies are necessary in order to explore these scenarios.

In the study we observed how the Internet and its 
resources were fundamental for some students to develop 
instrumental mathematical help-seeking. As a result of this 
search for help, students were able to successfully solve a 
mathematical task on a topic partially unknown to them. 
This could be interpreted as a positive development of a 
self-regulated learning strategy. However, our observations 
suggest that some students do not require solid mathemati-
cal knowledge in order to perform the help-seeking process, 
but only an adequate choice of keywords—which the same 
search engine may suggest. In this Internet-based mathemat-
ical help-seeking scenario, students can find ways to solve 
mathematical tasks in which there is no need to exert a priori 
reasoning about the structure of the task or the nature of the 
mathematical situation at stake, before deciding on specific 
algorithmic procedures. Moreover, it seems that students 
do not experience the need to pay attention to the intrinsic 
mathematical properties (Lithner 2003) of the information 
obtained on the Internet.

As previously mentioned, our analysis shows the exist-
ence of a general pattern of help-seeking behavior domi-
nated by the use of search engines and keywords to identify 
sources of mathematical help. This kind of behavior coin-
cides with other empirical observations made with study 

subjects similar to those in our study. Sapa et al. (2014) 
found that search engines are the most commonly used tools 
for searching the Internet for information related to scien-
tific and educational activities among mathematics under-
graduate students from Poland. Also, within the group of 
students the most popular way to conduct the exploration 
in the search engines is typing keywords defining the sub-
ject of information needed. These results suggest the exist-
ence of similarities in students’ Internet-based help-seeking 
behaviors, but at a general level. We assume that at a more 
particular level there must be differences, for example, in the 
sources of help that students from different regions of the 
world consult. These particular differences could be due to 
the languages in which the source of help is produced, but 
probably other cultural and economic disparities that are not 
so obvious may contribute to these differences.

Although we think that the results presented in this paper 
are reliable due to the research method applied, we are con-
vinced that our method of inquiry has room for improve-
ment. This type of research would benefit from the incorpo-
ration of contemporary devices and methods for recording 
and collecting information, which turn to the human body 
for data (de Freitas et al. 2018). For instance, students’ Inter-
net-based help-seeking behaviors could be studied in more 
detail through the use of eye-tracking (Schindler and Lil-
ienthal 2019) and mouse-tracking (Hehman et al. 2015) ana-
lytical techniques. These are pending methodological tasks.

Although it would be convenient to incorporate contem-
porary research methods to further study Internet-based 
mathematical help-seeking, we think it would be worth 
investigating other actors involved in this educational phe-
nomenon. In particular, we consider it relevant to study 

Fig. 11   Student C’s worksheet 
showing her solution for item 5. 
She used the same formula and 
notation as the one used in the 
YouTube video that she watched 
for approximately 12 min
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mathematics teachers’ practices and perceptions associated 
with the use of the Internet as a source of mathematical 
help for students. As previously mentioned, the specialized 
literature says little about teachers’ perceptions, knowledge, 
and practices related to mathematical help-seeking on the 
Internet. However, we know from the testimonies of the stu-
dents who have participated in this and other studies, that 
there is a myriad of positions among teachers regarding this 
issue: there are teachers who promote and try to integrate 
this kind of practice into their lessons, but there are also 
other teachers who keep such practices banned in their class-
room and discourage their adoption among students. What 
motivations underlie these teachers’ behaviors? How could 
students’ help-seeking practices be productively incorpo-
rated into formal mathematical instruction?

Answers to questions like the previous ones are necessary 
elements to close the gap between the way in which young 
people experience school mathematics—augmented and 
enhanced by digital technology and social networks—and 
the way in which the same mathematics is presented to the 
students in the classroom.
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