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Abstract 

The objective of this study was creation and assessment suitability of Conceptual framework of Google’ s online 

learning tools for Python programing activity on challenge-based learning.  From the study, Google Online 

learning tool for Python programming activity on challenge-based learning was composed of 1) Google 

Classroom, 2) Google Meet, 3) Google Jamboard, 4) Draw.io, 5) Google Colaboratory, 6) Google Site, 7) 

YouTube, 8) Google Doc, 9) Google Sheet, and 10) Google Slide. The Conceptual framework comes from 

procedure of arranging tools; in process of challenge-based learning; by using Google Classroom, environment. 

Moreover, appropriateness of the conceptual framework was strongly agree (Mean= 4.69, S.D. = 0.46), from 4 

of Educational Technology experts and 3 of Computer Engineering experts. 
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1. Introduction 

The Organization for Economic Co-operation and Development (OECD) [1] has published the OECD Future 

of Education and Skills 2030 report, concluded that the world will need computer programming. Consequently, 

regard inspiring and encouraging students with computer programming should go along with Learning and 

Innovation (4Cs) skills which built 21st Century Skills [2].  Therefore, at present, the Ministry of Education of 

Thailand [3] has set the computational science subject in national core curriculum for developing programing 

skills, computational thinking skills, analytical thinking skills and systematic problem-solving skills. And 

Python has been determined as a basic computer programming language which every student in secondary level 

could coding program.  Thus, every secondary school in Thailand need to put Python computer programming in 

learning activities of each school. Moreover, normal classroom learning activities have been paused by the 

world Covid-19 situation [4], online-learning tools are rapidly widespread because every school must change 

their learning activities in to online-learning to finished the syllabuses in a time. 

From TPACK Framework [5]as a good designing of online learning activity should recognize 3 

compositions of Part1) Content Knowledge (CK) – This describes instructors’ own knowledge of the subject 

matter. In this study CK refer to Python programming and intention to form 21st Century student skills. Part2) 

Pedagogical Knowledge (PK) – This describes instructors’ knowledge of the practices, processes, and methods 

utilized in teaching and learning. In this study PK refer to Challenge Based Learning (CBL) [6] which is process 

to improve student critical thinking, by child-center experimental learning strategy which is cooperated project 

with Apple Inc., 2011 and intend to create appropriate environment for well active and participate learning 

activities. CBL will facilitate learning, understanding, and increasing skills ability of student. And Part 3) 

Technological Knowledge (TK) – This describes instructors’ knowledge and ability to use various technologies, 

technological tools, and associated resources. The researcher found that Google application is appropriate for 
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online-classroom management such as Google classroom [7]; the combination of Google Docs, Google Drive 

and Gmail via Cloud computing; can create Quizzes, Assignment, and Discussion. Besides, the researcher 

studied qualification of Google Colaboratory which is Python Coding and testing on browser for coding 

exercises and support synchronous time coding [8].  

On another hand, Google Jamboard and Draw.io are supporting tools through drawing and writing on files 

then share to all members together in real time [9], while accessing Google Meet to get the best efficient 

communicate via media and sound [10]. 

The information above brought to a synthesis of “Conceptual framework of Google’ s online learning tools 

for Python programing activity on challenge-based learning”, this conceptual framework could be used as 

Python online-learning activity guidelines that stimulate student skills and thinking processes as critical thinking 

and problem-solving skill, creative thinking, collaboration and communication skills. 

2. Research Objective 

To create and assess suitability of Conceptual framework of Google’ s online learning tools for Python 

programing activity on challenge-based learning approach. 

3. Background And Related Works 

The researcher found that the Conceptual framework of google’ s online learning tools for Python 

programming activity on challenge-based learning are composed of 3 parts via TPACK Model, as follows. 

1. Content Knowledge (CK); this study set CK scope about Python coding. From the standard learning from 

core curriculum of the Ministry of Education of Thailand, student should understand definition and 

characteristic of the computer program, as well as coding program in condition, loop function, variable and 

value operation.   

2. Pedagogical Knowledge (PK); this study determined PK rely on Challenge-based learning (CBL) which 

comes from combination of teamwork, self-learning, and critical thinking for real solutions [11]. CBL is child-

center strategy originated in Apple, Inc.’s project to get an up-to-date education in 21st century. Student should 

be got active learning program, improved ability of understanding each subject, and enhanced creative problem-

solving skill [6]. Other research mentioned the utility of challenge-based learning that will extend interaction 

among student-student and student-instructors [12-15]. So, student will work as team, improve many soft skills, 

and integrate all knowledge for specific solutions.  

In addition, many academic researches define that the challenge-based learning promote 21st Century Skills  

[16-20]. From the study about challenge-based learning the researcher synthesizes the learning process from 

challenge-base learning as shown in Table 1 
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Stage 1 Engage 

Students are 

required to work 

in groups to 

identify topics 

(challenges), 

drawn from a 

global issue (big 

idea), that are 

relevant to the 

community. 

✓ ✓ ✓ ✓ ✓ ✓ ✓ 
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Stage 2 

Investigate 

Students analyze 

the challenge, 

brainstorm 

strategies and 

identify 

appropriate 

resources to 

tackle it. A 

solution is 

eventually 

conceived after a 

series of 

information 

searches and 

consultation with 

relevant experts 

in the 

community. 

✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Stage 3 Act 

Students must 

test effectiveness 

of the solution by 

implementing it 

in the community 

and evaluating its 

outcomes. 

✓ ✓ ✓ ✓ ✓ ✓ ✓ 

 

3. Technological Knowledge (TK); this study chose TK for online-learning activity tools from internet 

connected programs/applications and increase supporting data accessibility of student and instructor. The 

researcher found that suitable Google Application for Python coding program learning activity via Challenge 

based learning are as follows. 

3.1) Google Classroom [7] is a service that integrates Docs, Sheets, Slides, Gmail, and Calendar together for 

online-classroom activities as Quizzes, Assignment, and Discussion, by the way all of these are in Google Drive 

system. 

3.2) Google Meet [10] is a service for video and chat communication for browser online-meeting which can 

share every image, sound, or documents from the screen. 

3.3) Google Jamboard [9]   is responding whiteboard system for creative tasks or online group working. 

3.4) Draw.io [9]   is software which G-mail users can create diagram online together in the same time. The 

Draw.io always used by engineering student for flowchart writing.  

3.5) Google Colaboratory [8] (or Colab) is Online Integrated Development Environment (IDE) for Python 

coding examination, it can run and show the result under chosen condition. Colab has more advantage than 

normal IDE because the G-mail users can edit code and run program in the same condition together. 

3.6) Google Sites [26] is an application for website creation which authorized users to real-time create and 

edit their online files together. 

3.7) YouTube [27] is tools for video recording and sharing. 

3.8) Google Doc [28] is a word processor program on Google Drive base, and has more advantage because 

the G-mail users can edit their document together in the same time. 

3.9) Google Sheet [28] is a spreadsheet program processing on Google Drive base, and has more advantage 

because the G-mail users can edit their sheets together in the same time. 

  3.10) Google Slide [28] is a presentation program on Google Drive base, and has more 

advantage because the G-mail users can edit their presentations together in the same time. 
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4. Research Methodology 

This study has 2 steps as follow. 

1. Completing a review of related literatures on the challenge-based learning process and the Google online 

learning tools to create the conceptual framework of Google’s online learning tools for Python programing 

activity on challenge-based learning. 

2. Evaluating the suitability of the conceptual framework of google’ s online learning tools for Python 

programing activity on challenge-based learning as follows: 

2.1) Create a tool for evaluating the suitability of the conceptual framework of Google’s online learning tools 

for Python programing activity on challenge-based learning. 

2.2) Propose the conceptual framework of Google’s online learning tools for Python programing activity on 

challenge-based learning to 7 experts who hold doctoral degrees, work as instructors at universities and have at 

least 10 years’ a relevant. These experts would consist of 4 experts in educational technology and 3 experts in 

computer engineering, who would consider and evaluate the suitability of the conceptual framework. 

2.3) Analyze the results of the evaluation of the conceptual framework of google’ s online learning tools for 

Python programing activity on challenge-based learning. by using the mean and standard deviation (S.D.). The 

five-point Likert [29] scale would be used to determine the weight of assessing the appropriateness of the 

conceptual framework. 

5. Result And Discussion 

The challenge-based learning process and the Google’s online learning tools were synthesized to conceptual 

framework of google’ s online learning tools for Python programing activity on challenge-based learning. 

According to Fig.1, the challenge-based learning is composed of 3 stage: 1) Engage 2) Investigate and 3) Act, 

the researcher will explain Google’s online learning tools detail as follows. 

 

Figure 1: Conceptual framework of Google’ s  online learning tools for Python programing activity  on 

challenge-based learning 

1. In engage state, student team access Google classroom to get a specific problem: a clip video via YouTube 

link.  

After that student will exchange ideas from the problem to find the main point (the project objective) and 

define their assigned project by using Material Section tools; Google Meet, Google Jamboard or Draw.io. Then 

student will send team project flowchart to Google Class room system and get a presentation appointment via 

Google Calendar. Instructor and student will use Google Meet, Google Jamboard or Draw.io to finish the project 

with challenge as much as possible in time limit. 
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2. After getting the challenge project objective, student will be brought to investigate state. They will 

synthesize a project plan by using Google Meet, Google Jamboard, or Draw.io to categorize and order all 

learning contents, tasks, and necessary resources to finish the project, and send their plan to Google Class room. 

When the appointments date (as set in the Google Calendar) instructor and student will edit and improve the 

plan via Google Meet, Google Jamboard, or Draw.io. 

3. Act Stage happens after plan improving, student will study (follow through their plan) and start a program 

coding. Student will get Python program coding work instruction from Material Section, and use the Google 

Colaboratory and Google Meet for coding and brain storming. When their finished the step or times up, student 

will create website to present learning results via Google sites that will show project information in text form 

(Google Doc), table (Google Sheet), Presentation slide (Google slide), and presentation video (embedded 

YouTube link). When the appointments date  

(as set in the Google Calendar) instructor and student will assess and determine learning points together via 

Google Meet, Google Jamboard, or Draw.io. 

4. The assessments (form 7 experts) of Conceptual framework of google’ s online learning tools for Python 

programing activity on challenge-based learning are shown in Table 3.  

Table 3. The assessment of Conceptual framework of Google’ s online learning tools for Python programing 

activity on challenge-based learning 

Assessment 

Suitability 

Mean 
S.D

. 

Meani

ng 

1. The classification of the steps 

following the CBL process is 

appropriately classified. 

4.86 0.38 Strongl

y agree 

2. The learning Tools are 

properly classified. 

4.43 0.53 Agree 

3. The learning tools in each 

step are properly organized. 

4.86 0.38 Strongl

y agree 

4. The Conceptual framework 

facilitate to improve the Python 

programming skills for 

students. 

4.57 0.53 Strongl

y agree 

5. The Conceptual framework 

facilitate to improve the 21st 

Century skills for students. 

4.71 0.49 Strongl

y agree 

Summary of evaluation 4.69 0.46 Strongl

y agree 

 

From Table 3, suitability of this study is strongly agree (Mean= 4.69, S.D. = 0.46), it will be caused by 

TPACK Framework principle. K. Papanikolaou, K. Makri, and  

P. Roussos [30], A. Anderson and N. Barham [31] and L.Lu,  L. Johnson, L. Tolley, T. Gilliard-Cook and 

Jing Lei, [32] who explained that TPACK Framework was appropriate for online learning activity design. 

Moreover, Using Google application as a tools in Conceptual framework of google’ s online learning tools for 

Python programing activity on challenge-based learning is conformed to E. K. Park and J. K. Suh [33], O. 

Suwantarathip and S. Wichdee [34] and S. Iftakhar [35]  who explained about Google Application qualification: 

Google Classroom, Doc, Sheet, or Slide: as tools for supporting online Collaborative Learning especially 

Google meet and Jamboard which are good brain storming and idea sharing area [36-38]. And the Google Colab 

is appropriate in online collaborative coding. Conformed to M. Borowski, J.  et al. [39], L. Silva, A. J. Mendes 

and A. Gomes [40] and L. Baptista [41] who explained that Colab is suitability tools for Python program coding 

and running synchronous time coding with browser supporting. So Colab appropriates to use as Blended 

Learning or Distance Learning tools. 

6. Suggestions 

The scope of this study is just Google's tools. If more tools are studied from other sources, the conceptual 

framework may be improved. In addition, In the case of constructivism learning theory that is popular in 
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education systems dealing with such as problem-based learning (PBL) and project-based leaning (PjBL) are 

developing higher order thinking skills according to challenge-based learning (CBL). 

Therefore, the researcher suggests that the conceptual framework in this study could be used in the design of 

learning processes in modern education. 
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