
Amin Chegenizadeh et al., International Journal of Advanced Trends in Computer Science and Engineering, 9(2), March - April 2020, 1893  – 1897 

1893 
 

 

 
ABSTRACT 
 
Constructive alignment is an outcome-based teaching 
principle which aligns the teaching and assessments 
according to the learning outcomes. Therefore, the 
philosophy of constructive alignment encompasses three 
pillars of teaching goals, learner evaluations, and educational 
methods. To have a successful educational program, a 
bespoke curriculum should be devised according to the 
learning goals and learner’s interests. In essence, the program 
should be engaging for the students in order to reach to the 
ultimate goals. On the other hand, the innovative 
technologies can be utilised to better reach learning outcomes 
and to provide more engagement for the students. This study 
interrogates effect of utilisation of a type of online 
collaborative real-time document tool, real-time 
mind-mapping tool, and online communication tool in 
engagement of the engineering students for a third year unit at 
two different years at Curtin University in Perth Western 
Australia. The results showed that application of these 
innovative tools highly improved (i.e., from 85% to 90%) 
students satisfactions about unit’s learning outcomes and 
engagements to the topics.               
 
Key words : Pedagogy; constructive alignment; reflective 
teaching; quality learning 
 
1. INTRODUCTION 

A. Selecting proper learning goals are key factors in 
successfulness of every educational program. This can be 
done by utilising national curriculum standards and 
manuals as well as by application of the formulised 
approaches such as cognitive, behaviourist, a modified 
approach to utilise both, or classification system [1]. The 

 
 

cognitive and behaviourist approaches are opposite each has 
an advantages and disadvantages. In cognitive, the 
approach is going from general to particular goals and in a 
behaviourist, the approach is moving from specific to some 
general goals. The cognitive approach is a suitable method 
of formalising teaching goal for the subject with long term 
goals like achieving a certificate or degree as practicing this 
approach is requiring time [2,3]. In cognitive approach, a 
series of objectives are defined and then a series of indicator 
are defined for each of them. However, a behaviourist 
approach is satisfying for the short-term goals, and students 
learn how to perform a practice step by step until reach to 
the final goal. For instance, taking steps to perform an 
experimental test in laboratory is an example for 
formulising behaviourist approach. Utilising the best 
formulising learning approach highly depends on the types 
of educational institution. For instance, for engineering 
students at university where working toward a bachelor’s 
degree, combination of both method would suites their 
learning outcomes.  

A venue for learning usually is a diverse place where 
learners with different backgrounds, interests, and 
capabilities are gathered to reach their educational goals. 
There is no doubt that a learning teaching approach should 
be reflective enough to be able to reach the learning goals. 
In fact, this requires having a differentiated instructional 
approach where there are extra focus and attention on 
learners who need more. Response to intervention (RTI) is a 
differentiated approach where defines the levels of 
differentiations into three tiers when the most extra help 
and attentions are provided to the individuals or student 
groups at the third tier for a short period of time in order to 
reach to the learning outcome set at tier one [4-7]. 
Curriculums and learning outcomes usually are devised by 
educators and teachers where there is no involvement from 
learners. Utilisation of this approach usually faces with lack 
of interests, and engagements of students and failing to 
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achieve the learning outcomes. In fact, designing 
curriculums which is not motivational and engaging for 
students and making students to master those objectives will 
not reach its learning targets. Emergent curriculum is an 
approach to involve students in design a learning outcome. 
In this approach, the curriculum is built based on the 
interests expressed by learners. Understanding interests of 
learners can be built through the time by noting their 
comments and feedback or by brainstorming and mind 
mapping techniques from subjects that have been proposed 
by educator and proposed by learners. The latter technique 
is known as curriculum webbing. 

Some other activities like utilisation of the internet and 
taking part in the real or visual field trips are effective 
approach to make engagement of the students and to reach 
learning outcomes. These approaches are even more 
effective in connecting curriculum with the students 
interests if learners already have a knowledge and 
experience with them. In this case, the educator can activate 
the prior knowledge of learners and make them more 
interested to the topic by opening a discussion amongst 
students. This can be done by demonstration a simplified 
theory and bridging the learning outcome with prior 
knowledge of learners. For instance, suppose a graphical 
drawing that shows the water cycle in the environment and 
how precipitation, evaporation, infiltration, and run-off 
works in the reality [8].     

 

Figure 1: Position of the innovative technologies in a 
resilient educational approach diagram. 

2. INNOVATIVE TEACHING TOOLS 
 

Innovative teaching tools utilising for educational purposes 
encompass a wide range of tools and software as listed below. 
Fig. 2 shows a diagram of these tools. 

- Online collaborative real-time document tool 
- Online collaboration tool 
- Real-time mind-mapping tools 
- Online Course Builders 
- Virtual whiteboards (tablets) 
- Game-based teaching tools 

 

 
 
Figure 2: Innovative teaching tools can be utilised in tertiary 

institutions. 
 
 
2.1. Online Collaborative Real-time Document Tools  
Sending and receiving several emails along with updated 
versions of attachments is the old model of online 
collaboration among educators and learners. The new 
approach is application of a cloud-based online tool to 
collaborate on building a document. A collaborative 
document is a type of output which is written, edit, and amend 
by various learners in order to reach to its ultimate version by 
a collaborative approach. This document could be a report, 
spreadsheet, presentation, map, video, etc. The type of 
document that gets prepared depends on the type of 
organisation. For instance, usually a word type format is 
prepared in a school and university and a graphical document 
is prepared in a design company. Google Docs, Padlet, and 
Dropbox are example for some of collaborative documenting 
tools. The main benefit along with this type of tools is that as 
this provides an interactive learning opportunity, students 
will have a more involvement and interest in a teamwork task. 
Also, the collaborative task manager tools can promote the 
engagement and interest of the students in a teamwork task 
[10-12]. This tool was applied in presentation of many 
research paper and report example for fibre application in soil 
[13-20]. 
 
2.2. Online Communication Tools 
Online communication tools are strong interactive features 
that can be utilised in supporting learning outcomes and to 
provide more engagements for the students. These tools 
usually have some attractive features like audio and video 
call, chat, visual presentations, screen sharing, and audio and 
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video recording that provide the opportunity the presented 
materials to be reviewed in future. Some of the most common 
types of the online communications tools are Skype, 
GoToMeeting, and Microsoft Team [21-23].       
 
   2.3. Real-time Mind-mapping Tools 
The brainstorming or mid-mapping is an educational 
technique which forms by collaboration and gathering new 
ideas and thoughts on charts, diagrams or topics [24-26]. 
 
 
2.4. Online Course builders 
Online course builders are interactive online applications that 
have a high potential of engaging students. Learners have 
access to the teaching materials like documents, spreadsheet, 
presentation etc. and they can access them at any time that 
they would prefer [27,28]. 
 
 
2.5. Virtual Whiteboards (tablets) 
Virtual whiteboards are handy tools that easily can be carried 
in a classroom or in a field trip. These tools are able to show 
presentations, record information and data on the go. They 
are also applicable in both cognitive and behaviourist in 
devising curriculum for learners [29,30].     
 
 
2.6. Game-based Teaching Tools 
Game-based teaching tools are a platform for educators to 
build teaching materials based on the questions, survey, and 
discussion along with games in completion of the classroom 
teaching. This approach provides an engaging and fun 
environment for learners to learn while learning or 
reinforcing their prior learnings. The Kahoot and Socrative 
are some example for game-based learning tools that can be 
utilized in desktop as well as in mobile devices [31-33].  
There are other methods to improve general educational 
knowledge [34, 35] which can referred to them.  

3. EFFECT OF INNOVATIVE TECHNOLOGIES ON 
STUDENTS SATISFACTIONS 
To interrogate effect of innovative teaching technologies on 
student’s satisfactions to achieve learning outcomes, a 
questionnaire containing a series of questions has been 
requested to be filled by engineering students at Curtin 
University after completion of a unit. In 2015, the unit has 
been run according to the pedagogical approaches and only 
online collaborative real-time document and online 
communication tools have been used for students to work on 
preparing their assignments and tasks. However, in 2016, 
application of real-time mind-mapping tool has been utilised 
in developing curriculum and game-based teaching tools have 
been added in students learning experience. Table 1 shows the 
results of effect of utilisation of the innovative teaching tools 

in improvement of the engineering student’s satisfactions 
about learning outcomes. Also, Fig. 3 shows the results in a 
diagram. 
 

Table 1: Effect of utilisation of the innovative teaching 
tools in improvement of the engineering student’s 

satisfactions about learning outcomes. 

No. Quantities Item 

Percentage 

agreement in 

2015 

Percentage 

agreement in 

2017 

1 Overall Unit 
Satisfaction 

85% 90% 

 

Figure 3: Effect of utilisation of the innovative 
teaching tools in improvement of the 
engineering student’s satisfactions about 
learning outcomes. 

 

5. CONCLUSION 
A reflective teaching practice is a key pillar of constructive 
alignment and is a learner-centered approach that 
involvement and engagement of learners promote learning 
outcomes and educational methods as two other key pillars of 
constructive alignment. Nowadays, many learners are 
computer and internet educated and have prior knowledge of 
using computer and internet. On the other hand, combination 
of innovative technology in teaching practices build a bridge 
between learning outcomes and students prior knowledge 
which can promote student engagement and motivation in 
achieving learning outcomes. In this study effect of addition 
of two innovative technologies of real-time mind-mapping 
and game-based teaching tools on student’s satisfaction in a 
same unit at two different years investigated and the results 
showed that all criteria showed improvement.   
 



Amin Chegenizadeh et al., International Journal of Advanced Trends in Computer Science and Engineering, 9(2), March - April 2020, 1893  – 1897 

1896 
 

 

REFERENCES 
1. Popham, J. What every teacher should know about 

educational assessment. Upper Saddle River, NJ: 
Pearson.2002. 

2. Slotta, J. & Chi, M. Helping students understand 
challenging topics in science through ontology 
training. Cognition and Instruction, 24(2), 261-289. 
2006. 
https://doi.org/10.1207/s1532690xci2402_3 

3. Bandura, A. Social cognitive theory in cultural 
context. Journal of Applied Psychology: An 
International Review, 51, 269-290.2002 
https://doi.org/10.1111/1464-0597.00092 

4. Campbell, P., Wang, A., & Algozzine, B. 55 tactics for 
implementing RTI in inclusive settings. Thousand 
Oaks, CA: Corwin. 2010 

5. Fletcher JM, Vaughn S. Response to Intervention: 
Preventing and Remediating Academic Difficulties. 
Child Dev Perspect. 2009 Apr;3(1):30-37. doi: 
10.1111/j.1750-8606.2008.00072.x. PMID: 21765862; 
PMCID: PMC3137487. 

6. Mellard, D. & Johnson, E. RTI: A practitioner's guide to 
implementing response to intervention. Thousand Oaks, 
CA: Corwin. 2008. 
https://doi.org/10.4135/9781483329772 

7. Tomlinson, C. & McTighe, J. Integrating 
differentiated instruction and understanding by 
design. Alexandria, VA: Association for Supervision and 
Curriculum Development.2006 

8. Gulitt, J., Renkl, A., Motes, M., & Hauser, S. How can 
we use concept maps for prior knowledge activation? 
Proceedings of the 7th International Conference on 
Learning Sciences, 217- 220.2006. 

9. Skinner H, Biscope S, Poland B. Quality of internet 
access: barrier behind internet use statistics. Soc Sci 
Med 2003 Sep;57(5):875-880. 

10. Chu, S. K. W., & Kennedy, D. M. Using online 
collaborative tools for groups to co�construct 
knowledge. Online Information Review.2011 

11. Augar, N., Raitman, R., & Zhou, W. Teaching and 
learning online with wikis. In Beyond the comfort zone: 
proceedings of the 21st ASCILITE Conference, Perth, 
5-8 December (pp. 95-104). ASCILITE.2004 

12. Murphy, K. L., Cifuentes, L., & Shih, Y. C. D. Online 
collaborative documents for research and 
coursework. TechTrends, 48(3), 40-46.2004. 
https://doi.org/10.1007/BF02763355 

13. Sabbar AS, Chegenizadeh A, Nikraz H. Static liquefaction of 
very loose sand–slag–bentonite mixtures. Soils and 
Foundations. 2017 Jun 1;57(3):341-56. 
https://doi.org/10.1016/j.sandf.2017.05.003 

14. Chegenizadeh, A.; Nikraz, H. Composite Soil: Fiber 
Inclusion and Strength. Adv. Mater. Res. 2011, 308, 
1646–1650. 

15. Al-Rkaby, A.H.J., Chegenizadeh, A., Nikraz, H.R. Anisotropic 
strength of large scale geogrid-reinforced sand: 

Experimental study   Soils and Foundation 2017 57(4), pp. 
557-574 
https://doi.org/10.1016/j.sandf.2017.03.008 

16. Al-rkaby, A.H.J., Chegenizadeh, A., Nikraz, H.R. 
Directional-dependence in the mechanical characteristics 
of sand: a review , International Journal of Geotechnical 
Engineering 2016 10(5), pp. 499-509 

17. Chegenizadeh, A.; Nikraz, H. Investigation on Strength 
of Fiber Reinforced Clay. Adv. Mater. Res. 2011, 261, 
957–963. 

18. Chegenizadeh, A.; Ghadimi, B.; Nikraz, H.; Şimşek, M. 
A novel two-dimensional approach to modelling 
functionally graded beams resting on a soil medium. 
Struct. Eng. Mech. 2014, 51, 727–741. 

19. Chegenizadeh, A.; Keramatikerman, M.; Nikraz, H. 
Liquefaction resistance of fibre reinforced 
low-plasticity silt. Soil Dyn. Earthq. Eng. 2018, 104, 
372–377. 
https://doi.org/10.1016/j.soildyn.2017.11.004 

20. Chegenizadeh, A.; Keramatikerman, M.; Santa, G.D.; 
Nikraz, H. Influence of recycled tyre amendment on 
the mechanical behaviour of soil-bentonite cut-off 
walls. J. Clean. Prod. 2018, 177, 507–515. 

21. Farmer, J., & Bartlett-Bragg, A.  Blogs@ anywhere: 
High fidelity online communication. In Proceeding of 
ASCILITE (pp. 197-203).2005. 

22. Yusuf, M. O. Information and communication 
technology and education: Analysing the Nigerian 
national policy for information technology. 
International education journal, 6(3), 316-321.2005. 

23. Kearsley, G., & Shneiderman, B. Engagement theory: 
A framework for technology-based teaching and 
learning. Educational technology, 38(5), 20-23.1998. 
https://doi.org/10.1007/BF02299671 

24. Liu, Y., Zhao, G., Ma, G., & Bo, Y. The effect of mind 
mapping on teaching and learning: a meta-analysis. 
Standard Journal of Education and Essay, 2(1), 
17-31.2014. 

25. Evrekli, E., Balim, A. G., & İnel, D.. Mind mapping 
applications in special teaching methods courses for 
science teacher candidates and teacher candidates’ 
opinions concerning the applications. Procedia-Social 
and Behavioral Sciences, 1(1), 2274-2279.2009. 

26. Murley, D. (2007). Technology for everyone...: Mind 
mapping complex information. Law Libr. J., 99, 175. 

27. Skues, J. L., & Cunningham, E. G. The role of 
e-learning coaches in Australian secondary 
schools.Journal of Computer Assisted Learning, 29(2), 
179–187.2013.  doi:10.1111/j.1365-2729.2012.00488.x 

28. Klein, R., Hanisch, F., & Straßer, W. Web-based 
teaching of computer graphics: concepts and 
realization of an interactive online course. In ACM 
SIGGRAPH 98 Conference abstracts and applications 
(pp. 88-93),1998. 
https://doi.org/10.1145/280953.281013 

29. Tamim, R. M., Borokhovski, E., Pickup, D., Bernard, R. 
M., & Saadi, L. E. Tablets for teaching and learning: 



Amin Chegenizadeh et al., International Journal of Advanced Trends in Computer Science and Engineering, 9(2), March - April 2020, 1893  – 1897 

1897 
 

 

A systematic review and meta-analysis. Retrieved from 
http://oasis.col.org/bitstream/handle/11599/1012/2015_
Tamim-et-al_Tablets-for-Teaching-and-Learning.pdf, 
2015. 

30. Thinley, P., Geva, S., & Reye, J. (2014). Tablets (iPad) 
for M-learning in the context of social constructivism 
to institute an effective learning environment. 
International Journal of Interactive Mobile 
Technologies (iJIM), 8(1), 16-20. 
https://doi.org/10.3991/ijim.v8i1.3452 

31. Huizenga, J., Admiraal, W., Akkerman, S., & Dam, G. 
T. (2009). Mobile game�based learning in secondary 
education: engagement, motivation and learning in a 
mobile city game. Journal of Computer Assisted 
Learning, 25(4), 332-344. 

32. Pivec, M. (2007). Play and learn: potentials of 
game�based learning. British Journal of Educational 
Technology, 38(3), 387-393. 

33. Becker, K. (2007). Digital game�based learning once 
removed: Teaching teachers. British Journal of 
Educational Technology, 38(3), 478-488. 

34. Nur Razia Mohd Suradi, Saliyah Kahar, Azlinda Abdul 
Aziz, NorAzliana Akmal Jamaludin,  Construct 
Validation for Academic Application in Higher 
Education Institution(HEI) with Rasch Model  
Advanced Trends in Computer Science and Engineering 
2020,vol 9,No.1 
https://doi.org/10.30534/ijatcse/2020/24912020 

35.  SamirNassir, Mhammed Bor, Adjustment of the 
Andragogical Principles to Adults Learning 
Information and Communication Technologies-Case 
of the Educational Administration Cycle (Rabat) 
Advanced Trends in Computer Science and Engineering 
2020,vol 9,No.1 
https://doi.org/10.30534/ijatcse/2020/02912020 
 


