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Abstract 
Despite extensive research on mathematics within universities, yet exploration of alternative solutions for 
challenges students faced during mathematics lectures was limited. Particularly, integrating mobile technol-
ogy assistance via didactical design research received little attention. Therefore, researchers tried to describe 
the role of mobile technology in supporting mathematics lectures at an Indonesian university. Didactic design 
research was the method used in this research. Participants comprised 53 students aged 18–25 years. The main 
research tools included the researcher, a math comprehension test, an in-depth interview guide, and a hybrid 
mathematics module with mobile technology support. Thematic analysis uncovered learning barriers, while 
lecture data underwent qualitative and retrospective analysis. The findings were low mastery of prerequisites, 
carelessness, and a limited context for lecture. The hybrid module was able to minimize mathematics student 
learning obstacles in higher education. This research recommends lecturers facilitate problem-based activities 
with mobile technology to enhance students competencies in higher education. 
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Abstrak 
Cukup banyak penelitian yang mengkaji matematika di universitas, tetapi eksplorasi mengenai solusi alter-
natif terhadap tantangan yang dihadapi mahasiswa selama kuliah matematika masih terbatas. Khususnya, 
pengintegrasian teknologi seluler melalui penelitian desain didaktis kurang mendapat perhatian. Oleh karena 
itu, penelitian ini mencoba untuk mendeskripsikan peran teknologi seluler dalam mendukung kuliah ma-
tematika pada sebuah universitas di Indonesia. Didactical design research merupakan metode yang 
digunakan dalam penelitian ini. Pertisipan terdiri dari 53 mahasiswa berusia 18–25 tahun. Instrumen utama 
adalah peneliti, tes pemahaman matematika, panduan wawancara mendalam, dan modul matematika 
hibrida dengan dukungan teknologi seluler. Analisis tematik digunakan untuk mengkaji hambatan belajar, se-
mentara data perkuliahan dianalisis menggunakan kombinasi antara analisis kualitatif dan retrospektif. 
Temuan penelitian ini adalah penguasaan prasyarat yang rendah, kecerobohan, dan konteks perkuliahan yang 
terbatas. Modul hibrida mampu meminimalkan hambatan belajar mahasiswa matematika di pendidikan 
tinggi. Penelitian ini merekomendasikan kepada dosen untuk memfasilitasi kegiatan berbasis masalah 
dengan teknologi seluler untuk meningkatkan kompetensi mahasiswa di pendidikan tinggi. 
 

 

INTRODUCTION 

Previous theories and studies reveal that 
mathematics is a useful scientific disci-
pline (Man-Keung, 2022; Yolcu & Pop-
kewitz, 2019). However, mathematics re-
mains a problem in learning, both in 
schools and universities (Gómez-Chacón, 
2017; Lin et al., 2017). There is quite a lot 
of research examining mathematics in 
tertiary institutions (Silber & Cai, 2021; 
Zayyadi et al., 2019). However, not much 
still examines the learning barriers that 
students experience and the learning de-
signs that can minimize these obstacles. 
This phenomenon is not only happening 
in Indonesia but also abroad. Here are 
some examples of studies that do not ex-
amine this phenomenon. Research in the 
city of Semarang, Indonesia (Muhtarom 
et al., 2020) has examined the beliefs of 
prospective mathematics teachers about 
solving mathematical problems. The re-
search uses qualitative data analysis, re-
vealing that while students exhibit con-
structivist beliefs during the problem-
solving process, most prospective teach-
ers hold spiritual beliefs about mathemat-
ical problems. This research at least pro-
vides an overview of one of the research 
trends in Indonesia.  

More broadly, research in Chicago, 
USA (Jenifer et al., 2022) uses a quantita-
tive approach to examine the relationship 

between math anxiety and math avoid-
ance by assessing learning strategies and 
student test scores in calculus courses. 
The results of the study have revealed sev-
eral findings. First, the problem-solving 
strategy has been identified as the most 
difficult learning strategy. Second, anxi-
ety about learning mathematics has been 
found to be related to unplanned involve-
ment in problem-solving. Third, the 
avoidance of students in problem-solving 
efforts has been identified as partly medi-
ating the relationship between math anx-
iety and exam performance. Research in 
Quebec, Canada (Hitt & Dufour, 2021) has 
examined students’ cognitive problems 
when studying calculus, especially when 
solving open-ended problems. This re-
search has used a quantitative approach 
with the type of teaching experiment. The 
results of this study have revealed that 
teamwork in learning has been driven by 
the reconstruction of representations and 
changes in perspective from divergent 
thinking related to students’ understand-
ing of situations to convergent thinking in 
providing solutions to problems. 

If we analyze more deeply the find-
ings from several previous studies, it be-
comes clear that these studies do not 
seem to integrate mobile technology to 
address the challenges faced by college 
students. This is noteworthy, considering 
that all students have smartphones that 
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could serve as valuable tools in their aca-
demic activities. Moreover, previous stud-
ies have not utilized didactic design re-
search (DDR) as a method to solve re-
search problems, even though DDR is par-
ticularly relevant for addressing issues in 
lectures. This is because DDR offers solu-
tions grounded in the factors contributing 
to students’ learning obstacles. 

Based on the previous description, 
this study aims to find the factors leading 
to students’ math learning challenges and 
outline the evolved math lecture designs 
addressing these obstacles. It also depicts 
their implementation, coupled with re-
flective insights. The right research design 
is didactical design research (DDR), which 
comes up with new ways to teach math by 
looking at what gets in the way of learning 
and how to use mobile technology 
(Cisonni et al., 2023; Marfuah et al., 2022; 
Ortega-Quevedo et al., 2023).In this 
study, mobile technology refers to the use 
of devices such as smartphones in learn-
ing. Mobile technology is recommended 
because it can enhance learning inde-
pendence and streamline learning activi-
ties from start to finish (Capinding, 2022; 
Ritonga et al., 2024; Sopacua et al., 2020). 
Moreover, it allows students to solve 
problems more easily by searching for in-
formation online using their smartphones 
(Bennett et al., 2020). Additionally, all stu-
dents possess smartphones and are profi-
cient in operating them. Previous studies 
have also highlighted that mobile tech-
nology can optimize students’ mathemat-
ical competence in higher education. This 
study uses a lecture design in the form of 
a hybrid module. From the previous re-
search objectives, several questions are 
derived, including: (1.1) What is the de-
scription of the learning barriers that stu-
dents experience in mathematics lec-
tures? (1.2) What is the description of the 
hybrid mathematics lecture module with 
mobile technology assistance that is used 

to minimize student learning barriers? 
(1.3) How is the description of implement-
ing the hybrid mathematics lecture mod-
ule with mobile technology assistance in 
class? (1.4) How is the revision of the hy-
brid mathematics lecture module with 
mobile technology assistance based on 
the implementation results in class? (1.5) 
After introducing the hybrid mathematics 
lecture module with mobile technology in 
class, how do the descriptions of learning 
barriers experience by students in math 
lectures change? 
 

METHOD 

The approach in this study was a qualita-
tive approach to the type of DDR. DDR 
was chosen because this research aimed 
to develop alternative lectures to mini-
mize learning barriers experienced by stu-
dents (Prabowo et al., 2022; Sukarma et 
al., 2024). The alternative lectures in-
tended in this study were didactic designs 
for mathematics courses for undergradu-
ate students in agrotechnology and agri-
cultural product technology at a tertiary 
institution in Mataram, Indonesia. The 
DDR paradigm was then relevant to the 
purpose of this study. DDR was based on 
an interpretive paradigm because it 
sought to make sense of the learning bar-
riers that students experienced. In the 
context of this research, this paradigm 
was implemented by identifying the types 
of learning barriers that students experi-
enced and the factors that resulted in 
these learning barriers. DDR was also 
based on a critical paradigm because it 
sought to provide alternative solutions in 
lectures. The practical design for math 
classes that used mobile technology to 
help students learn, created after looking 
at what got in the way of learning, was an 
example of this critical paradigm in action 
in this study (Suryadi, 2019b).  

As previously described, this 
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research was conducted at a university in 
Mataram, Indonesia. The university was 
chosen because it was classified as one of 
the famous universities. However, some 
students needed help with mathematics-
related lectures (results of FGDs with sev-
eral mathematics lecturers). The target 
participants in this study were students of 
the Faculty of Agriculture. The faculty was 
chosen because it had a strict selection 
procedure for admitting new students. In 
addition, the faculty also made mathe-
matics a compulsory subject in the curric-
ulum. Using a purposive sampling tech-
nique, the participants in this study, origi-
nally intended to be 53 students, were 
narrowed down to 17 students (11 boys 
and six girls) from the agrotechnology and 
agricultural product technology study 
programs. This was because participants 
were naturally formed into class groups. 
The participants’ ages ranged from 18 to 
25 years. During high school, 5 partici-
pants majored in natural sciences, and 12 
participants majored in social studies. 
Participants came from two ethnic 
groups: Sasak (12 students) and Sumbawa 
(5 students). 

The main instrument in this re-
search was the researcher because this re-
search used a qualitative approach (Cre-
swell & Creswell, 2018). Additional instru-
ments in this research activity were a 
mathematics comprehension test, an in-
depth interview guide, and a didactic de-
sign in the form of a hybrid module with 
mobile technology assistance for mathe-
matics courses. This course was chosen 
because it was a mandatory basic subject 
and had many roles in the world of agricul-
ture (McKim et al., 2017). The math com-
prehension test consisted of two math 
questions compiled by NCTM (NCTM, 
2014). The in-depth interview guide used 
several semi-structured, open-ended 
questions. Open questions were used to 
obtain more in-depth information 

according to the participant’s point of 
view (Brown & Danaher, 2017). The com-
piled hybrid mathematics lecture module 
fulfilled the content validity test by 9 ex-
perts, namely 7 experts in the field of 
mathematics education and 2 education 
experts. Based on the assessment results 
of nine experts and after analyzing the 
CVR value (Lawshe, 1975), information 
was obtained that the CVR value for the 
mathematics module was 1. In other 
words, the hybrid module was essential 
for mathematics lectures. This study used 
the steps in DDR, namely prospective, 
metapedadidactic, and retrospective 
analysis (Marfuah et al., 2022), as shown 
in Figure 1 (See Appendix A). 

In this study, triangulation of data 
sources was employed to strengthen 
trustworthiness (Morrison et al., 2019; 
Richard & Hemphill, 2018). NVivo-12 as-
sisted in the thematic analysis of data per-
taining to learning barriers (Sasidharan & 
Kareem, 2023). The thematic analysis in-
volved familiarizing oneself with the data, 
finding the initial code, determining 
themes, reviewing themes, and naming or 
defining themes (Pigden & Jegede, 2019). 
A combination of qualitative data analysis 
and retrospective analysis was also used 
to look at the outcomes of introducing a 
mobile technology-based math lecture 
module (Miles et al., 2014; Suryadi, 
2019b). 

Qualitative data analysis entailed 
reducing data, presenting data, and draw-
ing conclusions (Miles et al., 2014). During 
the data reduction phase, researchers 
sorted the necessary data by eliminating 
some less important data for analysis. 
Subsequently, researchers analyzed the 
data by assessing the coherence, flexibil-
ity, and unity of the didactic situation in 
the mathematics lecture module (Suryadi, 
2019a). Data from the analysis were pre-
sented in various forms, such as descrip-
tions, tables, and illustrative images. 
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Following that, the researcher concluded 
by revising the mathematics lecture mod-
ule based on the results of the previous 
analysis. 

  

RESULTS AND DISCUSSION  

Results  

What is the description of the learning 
barriers that students experience in 
mathematics lectures? 

Based on the results of the NVivo-12-as-
sisted thematic analysis, data was col-
lected on the theme of student learning 
barriers in math classes, as shown in Table 
1 (See Appendix B). After the themes were 
formed, this study attempted to deter-
mine the factors that caused students to 
experience learning difficulties by con-
ducting in-depth interviews with several 
students. Concerning T_a, information 
was obtained from in-depth interviews 
that indicated that students did not un-
derstand the meaning of the questions 
because they rarely got questions in the 
form of stories during mathematics 

learning at school. Regarding T_b, infor-
mation was obtained that students did 
not experience learning difficulties. It is 
because, during in-depth interviews, stu-
dents can answer according to what is on 
the answer sheet. The presence of T_d, 
which confirms the low ability to under-
stand students’ pre-requisite material, 
and the presence of T_c, which confirms 
that students are not careful in doing their 
work, can be seen in Table 2. Interview ex-
cerpts for the T_c theme can be seen in 
Table 2 (See Appendix B). 
 

What is the description of the hybrid 
mathematics lecture module with mobile 
technology assistance that is used to 
minimize student learning barriers? 

After analyzing the types of student learn-
ing barriers, the next activity carried out in 
this study was the compilation of a hybrid 
mathematics lecture module. The module 
was prepared based on the results of the 
analysis of student learning barriers that 
were described in the previous section. 
The alternative solutions offered in the 

 
Figure 3. A snippet of Student Answers for Let’s Watch Activities 
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hybrid mathematics learning module 
based on analyzing learning barriers can 
be seen in Table 3. Based on the consider-
ations in Table 3, a mathematics lecture 
module that integrated these alternatives 
was developed. Because what was com-
piled in this study were modules, several 
activities were added to form a complete 
learning experience. For more detailed in-
formation regarding the hybrid mathe-
matics lecture module, it could be ac-
cessed at the following link: 
https://shorturl.at/nv069. A complete de-
scription of alternative solutions offered 
by researchers can be seen in Table 3 (See 
Appendix B). 

In addition, the hybrid mathematics 
lecture module integrated ICT into learn-
ing. It combined the use of ICT with pre-
senting the results of working on activities 
in print. There were several forms of inte-
grating ICT in the module, such as the use 
of the QR code as a basis for learning ac-
tivities, the use of online test applications 
to ensure students understood the pre-
requisite material, the use of the internet 
to search for information and find solu-
tions to the problems presented, the use 
of Android-based GeoGebra in the learning 
process, as well as the use of smartphones 
as the main tool in carrying out learning. 
 

How is the description of implementing the 
hybrid mathematics lecture module with 
mobile technology assistance in class? 

In the early lecture activities, as usual, the 
lecturer opened the class with a greeting 
and an opening prayer. After that, stu-
dents listened to the lecturer’s explana-
tion regarding the purpose of the lecture. 
Namely, students were expected to be 
able to describe functions consisting of 
one or two independent variables and 
solve agricultural problems involving 
equations of linear functions. Students 
were then asked to complete the Let’s 

Play activity by scanning the QR code in 
the hybrid mathematics lecture module. 
Snippets of student answer reports for 
this activity can be seen in Figure 2. Figure 
2 also showed that some students did not 
understand the prerequisite material. 
However, after being confirmed with stu-
dents, information was obtained that they 
experienced problems with the internet 
connection when playing, so they could 
not work on the questions properly. 

 

 
Figure 2. Snippets of Student Answer Reports for 

Let’s Play Activities 

 

In addition, in this activity, there 
were several obstacles that the researcher 
found. First, implementing online tests via 
Quizizz required lecturers to be in an 
online condition, so they required lectur-
ers to also activate Quizizz when students 
were carrying out tests. This automati-
cally made learning less flexible because it 
had to be done under the guidance of a 
lecturer. Second, students who experi-
enced internet connection problems 
could not take or continue the test. Next, 
students worked on Let’s Watch activities. 
In this activity, students were asked to 
watch videos related to Antarctic condi-
tions, according to NASA. The video was 
expected to arouse students’ interest and 

https://shorturl.at/nv069
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motivation to start lectures and inspire 
them to realize the uniqueness of Antarc-
tica from a mathematical point of view. 
Figure 3 shows snippets of student an-
swers for the Let’s Watch activity. In es-
sence, students in this activity could do 
the activity very well. There was one ob-
stacle to this activity, such as the fact that 
the time used by students tended to be 
more than allocated because there was no 
limit to the answers students could give. 

The lecture activities were then con-
tinued with Let’s Discover activities. In this 
activity, students used smartphones to 
find as much information as possible via 
the internet to solve problems presented 
in the hybrid mathematics lecture mod-
ule. Figure 4 provides examples of student 
answers in the Let’s Discover activity. Stu-
dents were able to do this activity well. 
Students were able to install GeoGebra on 
their respective smartphones and simu-
late graphing functions on the applica-
tion. Based on the results of observations 
during lectures, collaboration between 
group members and complete infor-
mation on the internet helped the stu-
dents solve the problems well. A snippet 
of student answers for this activity can be 

seen in Figure 4. 
There were several obstacles experi-

enced by students in Let’s Discover activi-
ties, such as students not dividing tasks 
when looking for information so that work 
results were less effective and efficient; 
the information obtained by students 
tended to be conceptual yet, so lecturers 
had to give them reinforcement; and stu-
dents did not know how to make graphic 
simulations on GeoGebra. However, the 
main obstacle to this activity was the allo-
cation of learning time, which tended to 
be mostly spent on this activity. The next 
activity was Let’s Present. In this activity, 
there was a discussion between groups of 
students when presenting their work. 
Each group responded to the other 
groups. Although there were also some 
obstacles experienced in this activity, 
such as several groups having difficulty 
determining group presenters, the re-
sponses from one group to another group 
still did not lead to a conceptual conclu-
sion. In addition, pointing fingers between 
group members as presenters tended to 
occur during presentation activities. Doc-
umentation of this activity can be seen in 
Figure 5. 

 
Figure 4. Snippets of Student Answers for Let’s Discover Activities 
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Figure 5. Snippets of Student Answers for Let’s Pre-

sent Activities 

 

After each group presented their 
work results, students concluded the 

concept of the function of one and two 
variables and the benefits of functions in 
everyday life. Figure 6 provides infor-
mation on student answers in the Let’s 
Summarize activity. In this activity, the 
main obstacle was that students seemed 
unable to correctly conclude the function 
of one and two variables. Therefore, the 
lecturer validated it by saying that a varia-
ble y is a function of the variable x if x and 
y have certain rules that state the relation-
ship between x and y so that for each x 
value, it is possible to have a y value. 

The next activity was Let’s Institu-
tionalize. In this activity, students were 
asked to summarize an article containing 
a linear function consisting of several var-
iables. Unfortunately, students in this ac-
tivity might not have done it optimally. 
This was due to the time allocation, which 
tended to be considered insufficient. A 
snippet of student answers can be seen in 
Figure 7. 

Finally, students conducted reflec-
tion activities on the concepts obtained 
and the learning process. Students in this 
section revealed that they felt happy 
learning in this lecture and looked wrong 

 
Figure 6. A Snippet of Student Answers for Let’s Summarize Activities 
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in expressing appropriate concepts. The 
lecturer then confirmed the students’ an-
swers, and the students revised their pre-
vious answers. Researchers learned cru-
cial information from this activity, namely 
that students responded favorably to the 
hybrid mathematics lecture module’s 
teaching methods. According to some 
students, the lectures seemed different 
from other lectures, students became 
happier and more motivated during lec-
tures, and students considered that the 
discovery of basic concepts was important 
to emphasize during module work. Figure 
8 provides snippets of student answers in 
the Let’s Reflect activity. 

 

 
Figure 8. A Snippet of Student Answers for Let’s Re-

flect Activities 

 

How is the revision of the hybrid 
mathematics lecture module with mobile 
technology assistance based on the 
implementation results in class? 

Based on the description in the previous 
section, students experienced several ob-
stacles during learning activities. Let’s 
Play activities required lecturers to be 

online when working on test questions, in-
ternet connections were sometimes prob-
lematic, time allocations tended to be 
more than they should be, there were no 
character limits for student answers for 
each activity, students were less able to 
divide assignments when searching for in-
formation on the internet, the infor-
mation provided by students was not con-
ceptual, they did not know how to make 
graphical simulations on GeoGebra, stu-
dents were still confused in determining 
the presenter of the results of group work, 
the responses given by students were still 
general, the conclusions given by stu-
dents were still general, student answers 
for Let’s Institutionalize activities were still 
general, and certain QR codes did not ac-
cess the right file. 

Based on these constraints, there 
were several revisions to the hybrid math-
ematics lecture module. This revision was 
expected to be an alternative solution for 
the next lecture. It could train educators 
so that they did not feel that the learning 
design was perfect enough that it did not 
require future improvements. These revi-
sions can be seen in Table 4.  

 

After introducing the hybrid mathematics 
lecture module with mobile technology in 
class, how do the descriptions of learning 
barriers experienced by students in math 
lectures change? 

 
Figure 7. A Snippet of Student Answers for Let’s Institutionalize Activities 
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Based on the description of the obstacles 
during implementation, it can be con-
cluded that students were not indicated to 
experience learning obstacles such as 
those described in the second question, as 
explained in the previous point (the first 
research question). This was because dur-
ing the implementation, the students 
were able to answer the questions accord-
ing to what the researcher expected. In 
addition, students appeared to be more 
careful when solving problems, even 
though time constraints still prevented 
them from doing so. However, the design 
was what caused this issue. The instruc-
tions in the design were less operational, 
so it directed students to work without 
character limits and resulted in excessive 
time allocation. In other words, one form 
of obstacle that students experienced 
tended to be technical or instrumental 
matters during lectures. 

 

Table 4. Revision of the Hybrid Mathematics Lec-

ture Module 

Experienced  
Obstacles 

Design revision 

Let’s Play activities 
require lecturers to 
work online on test 
questions. 

There are no revisions to the 
module. Lecturers in this activ-
ity are expected to ensure that 
the online test application is 
ready before learning begins. 

An Internet con-
nection sometimes 
has problems. 

There are no revisions to the 
module. Lecturers make sure 
students have their own data 
plan that will be used when en-
countering internet connection 
problems on wifi. 

Time allocation 
tends to be more 
than it should be. 

Limit the number of answer 
characters or the number of 
student paragraphs for each 
activity. 
 

There is no charac-
ter limit for student 
answers for each 
activity. 
Students are not 
sure how to use 
GeoGebra to simu-
late a graph. 
Students are less 
able to divide tasks 

In the Let’s Discover activity, 
the researcher added instruc-
tions to the module by 

Experienced  
Obstacles 

Design revision 

when searching for 
online information. 

“dividing tasks in finding infor-
mation on the internet when 
solving problems, including 
presenters.” 

The information 
provided by stu-
dents is not yet 
conceptual. 

Added guide editor to the 
module by "focus on searching 
using keywords that match the 
problem" and added scaffold-
ing to the Come on Find activ-
ity. 

Students are still 
confused in deter-
mining the pre-
senter of the group 
work results. 

In the Let’s Present activity, the 
researcher added instructions 
to the module by “choose one 
of the group members as the 
presenter.” 

The responses 
given by students 
are still general. 

Added redaction instructions to 
the Come on Presents activity 
with a “focus on providing re-
sponses related to the problem 
being solved.” 

The conclusions 
given by students 
are still general. 

Adding trigger questions so 
that student answers become 
more focused. 

The students’ an-
swers for the Let’s 
Institutionalize ac-
tivity were still 
general. 
Certain QR code is 
not accessing the 
right file. 

Provides document links in 
modules. 

 

Discussion 

What is the description of the learning 
barriers that students experience in 
mathematics lectures? 

If it is associated with theories related to 
the types of learning barriers (Brousseau, 
2002; Prabowo et al., 2022), then students 
experience learning barriers with onto-
genic obstacles that are psychological 
(not careful in doing) and conceptual (lack 
of mastery of the prerequisite material). 
Not being careful in working on the con-
text of this study refers to students tend-
ing to be in a hurry when working on it. 
This action then causes the student’s an-
swer to be wrong. This action also occurs 
not just once but several times, thus 
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requiring special intervention in lectures. 
If allowed to drag on, it impacts student 
learning outcomes that are not optimal. 
What’s more, if the questions that stu-
dents must solve are multiple-choice, it in-
dicates that students who experience 
learning difficulties will not find the right 
answer. When what is done is a descrip-
tion question, it affects the student’s an-
swer in the next step. The illustration is 
that when students are not careful when 
writing down questions to be answered, 
all student answers will automatically be 
wrong. This study’s results align with the 
theory and several previous studies that 
reveal that students’ carelessness nega-
tively impacts mathematics learning out-
comes (Isnawan, 2022; Makonye & 
Khanyile, 2015).  

Furthermore, students’ lack of un-
derstanding regarding prerequisite mate-
rial is a problem often found in the context 
of lectures. One of the properties of math-
ematics is procedural. In other words, 
when someone does not master the previ-
ous concept (prerequisite material) in 
mathematics well, they are likely less able 
to master the next concept that requires 
the prerequisite material (Deeken et al., 
2020). The results of this study are in line 
with this theory and with several previous 
studies that revealed that students’ com-
mon knowledge of prerequisite material is 
one of the obstacles experienced in learn-
ing mathematics (Hasibuan et al., 2018; 
Makhubele, 2021). 

If it is related to the theory of learn-
ing barriers (Brousseau, 2002; Prabowo et 
al., 2022; Puspita et al., 2023), information 
is obtained that students are indicated to 
experience learning barriers with this type 
of epistemological obstacle because 
when learning about rational numbers in 
schools, mathematics teachers in schools 
use limited contexts and rarely use illus-
trative models. This, in turn, impacts the 
lack of students’ collaboration skills 

during lectures. This type of learning bar-
rier is a learning obstacle that is important 
enough to get the attention of educators 
or researchers in mathematics education. 
This is because epistemological obstacles 
are obstacles that directly affect the pro-
cesses that occur in learning (Elias et al., 
2018). 

A student may have a negative in-
terest or attitude toward mathematics be-
cause of this learning barrier. In addition, 
mathematics, which is apriori (Palmquist, 
1987), also forces learning barriers of this 
type not to appear in the learning context. 
This is because mathematics studied 
anomalies and the mathematical nature 
of a priori knowledge as if it were a poste-
riori knowledge (Palmquist, 1987). This 
posterior form then forces mathematics 
to begin to be studied by presenting prob-
lems in everyday life or operational prob-
lems to achieve a priori mathematics. The 
results of this study are also in line with 
several previous theories and studies that 
reveal that epistemological obstruction is 
one of the dominant types of learning bar-
riers that cause students to experience 
obstacles in learning mathematics (Isna-
wan, 2022; Prabowo et al., 2022). Having 
identified the barriers students face in 
mathematics lectures, the next section 
examines how the hybrid module was de-
signed to address these challenges. 
 

What is the description of the hybrid 
mathematics lecture module with mobile 
technology assistance that is used to 
minimize student learning barriers? 

The hybrid module is an alternative solu-
tion (Lumbantoruan & Ditasona, 2024) 
because, based on several theories and 
the results of previous research, it is con-
cluded that learning that combines ICT 
with manual work will positively impact 
the quality of learning and student com-
petence (Ammy & Maryanti, 2023; 
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Dockendorff & Solar, 2018; Fathiyyah Fir-
daus & Marina Angraini, 2023; Tossa-
vainen & Faarinen, 2019). There are sev-
eral reasons for using ICT in the module, 
such as all students having smartphones 
that can be connected to the internet, QR 
codes tend to be effective and efficient in 
accommodating activities in learning, and 
online test applications arouse student in-
terest and motivation in learning (Bennett 
et al., 2020; Santagata et al., 2021; Tomar 
et al., 2024; Tossavainen & Faarinen, 
2019). The application challenges stu-
dents to compete with other students in 
learning activities. 

Apart from that, the hybrid mathe-
matics lecture module is structured based 
on didactic situation theory. This theory 
divides learning activities into action situ-
ations, formulation, validation, and insti-
tutionalization (Brousseau, 2002; Suryadi, 
2019a). In action and formulation situa-
tions, students are asked to solve prob-
lems using all the information available on 
the internet. After the problem is solved, 
students enter a validation situation, 
namely, a situation where they present 
the results obtained with the aim of vali-
dating the answers they have. After the 
answers are validated, students enter an 
institutionalization situation, namely a 
situation where they use the concepts, 
they have discovered to solve other prob-
lems presented in the module (Suryadi, 
2019b). This kind of learning pattern can 
then be called an epistemic lecture pat-
tern because it is able to facilitate stu-
dents in constructing concepts based on 
physical and mental activities during lec-
tures (Isnawan, 2022; Sukarma et al., 
2024). Ultimately, these activities aim to 
reduce students’ learning barriers, allow-
ing their mathematical competence and 
collaboration skills to develop optimally. 
To demonstrate this, the next section ex-
plains the implementation of the hybrid 
mathematics module. 

How is the description of implementing the 
hybrid mathematics lecture module with 
mobile technology assistance in class? 

Based on the research results described 
previously, it is known that several re-
sponses are given by students during the 
implementation of the hybrid mathemat-
ics lecture module. Figure 2 shows that 
most students can know the prerequisite 
material well so that lectures can be con-
tinued in the next activity. These results 
are based on theory and previous research 
revealing that learning activities can be 
continued when students understand the 
prerequisite material is sufficient (Hasi-
buan et al., 2018; Makhubele, 2021). Fig-
ure 2 also shows that some students do 
not understand the prerequisite material. 
However, after being confirmed with stu-
dents, information is obtained that they 
experience problems with the internet 
connection when playing, so they cannot 
work on the questions properly. 

During the Let’s Play activity, stu-
dents experience technical problems 
while answering test questions. This result 
also aligns with (Isnawan, 2022), which re-
veals a tendency for students to experi-
ence technical problems during learning 
that hinder the learning process itself. 
There is one obstacle to the Let’s Watch 
activity, such as the fact that the time 
used by students tends to be more than al-
located because there is no limit to the an-
swers students can give. This study’s re-
sults align with the theory and several pre-
vious studies that reveal that student-cen-
tered learning tends to take longer than it 
should (Bremner et al., 2022; Emaliana, 
2017). Based on the results of observa-
tions during Let’s Discover activities, col-
laboration between group members and 
complete information on the internet 
make the problems solved by students 
quite well. These results are in line with 
theory and some previous research, which 
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reveals that social interaction in groups 
would help students solve a problem, and 
the use of ICT would make it easier for stu-
dents to obtain information or strategies 
needed to solve problems (Topciu & 
Myftiu, 2015; Tossavainen & Faarinen, 
2019). 

Furthermore, in the Let’s Present ac-
tivity, there are some obstacles experi-
enced, such as several groups having diffi-
culty determining group presenters, and 
the responses from one group to another 
group still do not lead to a conceptual con-
clusion. This study’s results align with the 
theory and several previous studies, which 
reveal that in discussion activities, not all 
students can provide good responses (Ah-
mad, 2021; Sjöblom et al., 2022). In addi-
tion, pointing fingers between group 
members as presenters tends to occur 
during presentation activities. Students 
tend to lack confidence in learning activi-
ties (Ahmad, 2021). Like the previous ac-
tivity, in the Let’s Summarize activity, the 
main obstacle is that students seem una-
ble to correctly conclude the function of 
one and two variables. Therefore, the lec-
turer validates it by saying that a variable 
y is a function of the variable x if x and y 
have certain rules that state the relation-
ship between x and y so that for each x 
value, it is possible to have a y value. It is 
important to note that during the valida-
tion phase, the lecturer must provide di-
rected feedback carefully. This ensures 
that the concepts developed by students 
reach the scholarly knowledge stage. This 
study’s results align with the theory and 
several previous studies, which reveal that 
educators have a very important role in 
providing conclusions when students tend 
to be less than optimal or not completely 
correct in concluding the concepts found 
(Koskinen & Pitkäniemi, 2022; Lodge et 
al., 2018). 

The next activity is Let’s Institution-
alize. In this activity, students cannot do it 

optimally. This is due to the time alloca-
tion, which tends to be considered insuffi-
cient. These results align with theory and 
previous studies, which reveal that stu-
dents tend to be less able to implement 
concepts obtained in learning in contexts, 
situations, and conditions that are differ-
ent from before, especially when it in-
volves problems of everyday life (Hart-
mann et al., 2021; Pongsakdi et al., 2020). 
The last activity is my reflection. Students 
in this section reveal that they feel happy 
learning in this lecture. The results of this 
study are in line with the theory and sev-
eral previous studies that reveal that stu-
dent-centered learning and using ICT tend 
to get positive responses during learning 
activities (Dockendorff & Solar, 2018; 
Tossavainen & Faarinen, 2019). 
 

How is the revision of the hybrid 
mathematics lecture module with mobile 
technology assistance based on the 
implementation results in class? 

As previously described, there were sev-
eral obstacles experienced during lec-
tures. This revision is expected to be an al-
ternative solution for the next lecture. It 
can train educators so that they do not 
feel that the learning design is perfect 
enough that it does not require future im-
provements. Ideally, reflecting on learn-
ing activities is mandatory for educators 
to carry out during learning (Muchlis et al., 
2020). If possible, three types of reflection 
will be conducted: reflection on learning, 
reflection during learning, and reflection 
on learning (Ghorbanpour et al., 2021). 
The results of this research are then in line 
with several previous studies (Fitriati et 
al., 2023; Joubert et al., 2020), which re-
vealed that redesigning learning designs 
through reflection activities is a necessity 
for educators so that the quality of learn-
ing in the future will be better. 
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After introducing the hybrid mathematics 
lecture module with mobile technology in 
class, how do the descriptions of learning 
barriers experienced by students in math 
lectures change? 

As described in the research results sec-
tion, students indicate that they do not 
experience learning obstacles as in Re-
search Question 1. However, students indi-
cate that they experience obstacles with 
the instrumental ontogenic obstacle type 
because there are several instructions 
that are lacking in the learning design so 
that the answers that students give are 
less than optimal and this results in exces-
sive learning time. Yet, according to sev-
eral previous theories and research (Cap-
inding, 2022; Sopacua et al., 2020), in-
structions in modules play a crucial role in 
enabling students to learn independently 
when using learning modules. When re-
lated to the theory of learning obstacles 
(Brousseau, 2002; Prabowo et al., 2022), 
students are indicated to be experiencing 
instrumental ontogenic obstacles after 
the implementation of the hybrid mathe-
matics lecture module with mobile tech-
nology assistance. This is due to the pres-
ence of incomplete instructions in the 
module. This research aligns with several 
previous theories and studies (Isnawan, 
2022; Marfuah et al., 2022) that revealed 
instrumental ontogenic obstacles as one 
of the common types of obstacles that 
arise, especially when analyzing teaching 
materials or instructional design. This is 
because there is no perfect design in edu-
cation. 

 

Implication of Research 

This research recommends that math ed-
ucators integrate ICT tools into instruc-
tion. Online tests add depth, videos boost 
motivation, QR codes streamline, and 
problem-based learning enriches 

dynamics. The future study invites re-
searchers to explore intricate didactic in-
terplay, spotlighting validation and insti-
tutionalization phases for future inquiries. 
In addition to mathematics educators in 
higher education, the results of this study 
are also expected to be applicable to other 
STEM disciplines. This aims to evaluate 
the broader impact of the hybrid module 
on improving learning outcomes. 
 

Limitation 

This research had several limitations. 
First, the researcher did not prepare a lap-
top that was on standby for the Let’s Play 
activity before the lecture. Second, the re-
searcher did not prepare equipment that 
would help students in making presenta-
tions, such as cardboard and colored 
markers that students could use in carry-
ing out the Let’s Discover activity. In addi-
tion, this study was conducted in a single 
institutional context, which limited the 
generalizability of the findings to other 
cultural or educational settings. 
 

CONCLUSION  

Based on findings, there are some conclu-
sions of this research. Students presently 
grapple with math learning obstacles 
ranging from inattentiveness to method-
ological nuances (psychological onto-
genic) to struggling with core concepts, 
especially rational number operations 
(conceptual ontogenic). Contextual con-
straints and illustrative models further im-
pede mathematics progress (epistemo-
logical hurdle). A hybrid math module, 
combined with mobile technology, fea-
tures interesting, sequenced activities. 
Mobile technology (online tests, educa-
tional videos, and QR codes) inject inno-
vation. Activities align with learning 
stages, weaving didactic scenarios for ho-
listic understanding. Most activities 
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function well, with ongoing refinements 
based on implementation outcomes. The 
hybrid module addresses ontogenic ob-
stacles but introduces didactic challenges 
due to unclear scaffoldings. Students bat-
tle understanding and applying new math 
concepts in problems, traced back to in-
adequate validation. This affects institu-
tionalization phase. The study advocates 
systematic didactic phases. In short, the 
hybrid mathematics lecture module can 
minimize learning obstacles that students 
experience during lectures. The hybrid 
mathematics lecture module is then in-
cluded in the epistemic learning pattern 
because it can construct knowledge 
through various mental and physical ac-
tivities. 
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Figure 1. Research Procedure 

  



Kreano, 15(2) (2024): 528-547      547 

 

Appendix B of article entitled Exploring the Use of Mobile Technologies in Indonesian  
Mathematics Lectures 

 
Table 1. Student Learning Barriers Theme 

Initial Code Theme References 

Students are less able to make mathematical modeling (sub-
traction). 

T_a (student made a mis-
take in making a mathe-

matical model). 
 

9 

Students have a lower ability to perform mathematical mod-
eling (division). 
Students are less capable of developing mathematical models 
(addition). 
Students have a lower ability to perform mathematical mod-
eling (percentage). 
Students face no difficulties. T_b (Students face no dif-

ficulties). 
7 

Students are less able to add rational numbers. T_c (students are wrong in 
operating numbers). 

 
5 Students have a lower ability to multiply rational numbers. 

Students make mistakes when operating with integers. 
Students are wrong in determining the number equivalent to 
certain rational numbers. 

T_d (student wrong in 
equating rational num-

bers). 
4 

Students make a mistake when converting rational numbers 
to decimal form. 
Students skip several steps of the process. T_e (students are not 

careful in doing). 
1 

 
Table 2. Snippets of In-depth Interviews with Several T_c Students 

Researcher Questions Participant Answers 

Did you notice your mistake when operating on 
numbers for this section? 

P1: Wrong sir. 

Where is the error? P2: I realize it. 
What is the reason you realize it now? P1: I used the rational number multiplication method, 

which is not right. 
What about the equivalence of rational numbers? P2: I should have multiplied the quantifier and denomina-

tor. 

 

Table 3. Alternative Solutions Offered in the Hybrid Mathematics Lecture Module 

Learning Barriers Alternative Solutions 

Students are not careful in doing this. Add instructions as reminders for students to do activi-
ties in the module carefully, pay attention to the time al-
location for the work, and ask students to check their an-
swers before presenting or submitting. 

Students do not master the prerequisite mate-
rial. 

Several questions are given to students during the early 
lecture activities to ensure mastery of the prerequisite 
material. 

There are limitations to the context that educa-
tors use. 

Present various contexts in the form of problems that 
students must solve and utilize ICT to solve the problems 
presented. 

 


