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Subject 

Analytical Chemistry, Chemical Industrial Technologies and English 

Aim of the lesson 

The goal of this lesson is to help students become protagonists of educational activities that reflect 

their real educational needs, while offering solutions to their local communities. Students are 

required to solve a real - life problem, which in this case is to characterize and analyze extra virgin 

olive oils.  

Age of students 

17 -19 years old. 

Time 

Preparation time: 240 m 

Teaching time: 720 m 

Teaching material 

Online:  

• http://www.arsacweb.it/wp-content/uploads/2017/05/5-Fattori-che-influiscono-su-qualità-

olio-dioliva.pdf; 

• http://www.iobscigliano.gov.it/images/sito_documenti/Analisi qualità dell'Olio d'Oliva.pdf 

• Rahmawati I., Sholichin H., Arifin M., 2017. Inquiry-Based Laboratory Activities on Drugs 

Analysis for High School Chemistry Learning, IOP Conf. Series: Journal of Physics: Conf. 

Series 895. 

• Cozzi R., Protti P., Ruaro T., 1997. Analisi Chimica Strumentale, Vol. B, Ed. Zanichelli. 

• Moyano M.J., Heredia F.J., Melendez-Martinez A.J., 2010. The Colour of Olive Oils: The 

Pigments and Their Likely Health Benefits and Visual and Instrumental Methods of 

Analysis. Comprehensive. Reviews in Food Science and Food Safety. Volume 9, Issue 3, 

278-291. 

 

http://www.arsacweb.it/wp-content/uploads/2017/05/5-Fattori-che-influiscono-su-qualit%C3%A0-olio-dioliva.pdf
http://www.arsacweb.it/wp-content/uploads/2017/05/5-Fattori-che-influiscono-su-qualit%C3%A0-olio-dioliva.pdf
http://www.iobscigliano.gov.it/images/sito_documenti/Analisi%20qualit%C3%A0%20dell'Olio%20d'Oliva.pdf
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• Cayuela J.A., Yousfi K., Martinez M.C., Garcia J.M., 2014. Rapid determination of olive oil 

chlorophylls and carotenoids by using UV‐Vis spectroscopy. Journal of American Oil 

Chemists’s Society, 91:1677–1684. 

• Vlachos N., Skopelitis Y., Psaroudaki M., Konstantinidou V., Chatzilazarou A., Tegou 

E.,2006. Applications of Fourier Transform-infrared spectroscopy to edible oils. Analytica 

Chimica Acta, 573, 459-465. 

• Marti A. Dechesne, « Methods for improving teaching using student feedback techniques 

», Asp [Online], 7-10 | 1995, Online since 28 October 2013, connection on 03 October 

2016. URL: http://asp.revues.org/3896; DOI : 10.4000/asp.3896. 

Offline:  

• UV/Vis and FT-IR spectrophotometer 

• pH indicator 

• Pipette 

21st century skills 

• Key Subjects and 21st Century Themes: English, economics, science, history 

geography, environmental literacy. 

• Learning and Innovation Skills: Creativity and Innovation Critical Thinking and Problem 

Solving Communication Collaboration. 

• Information, Media and Technology Skills: ICT (Information, Communications and 

Technology) Literacy. 

• Life and Career Skills: Flexibility and Adaptability, Initiative and Self-Direction, Social and 

Cross-Cultural Skills 

Lesson Plan 

This lesson plan refers to an OSOS project (Open School for Open Societies). The scientific report 

was published in the Open School Journal for Open Science. 

(https://ejournals.epublishing.ekt.gr/index.php/openschoolsjournal/article/view/17420) 

The project has been designed by combining CLIL methodology and Inquiry-based 

approach. 

Students undertake active guided experimentation that involves a series of suitable instructional 

scaffolding; linguistic, procedural and multimedia aids. It is also necessary to integrate content 

and thinking skills, using a taxonomy. The right combination of CLIL and IBSE methodologies 

allows:  

● To activate prior knowledge  

● Continuity and progression of contents  

● Interrelation of contents  

● Activity (student-centered learning)  

● Personalized learning  

● Socialization  

● Functionality of learning  

● Sequencing of the activities and organization of time  

● The role of the teacher as a guide 
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In our study the learning model chosen to design the present activity is Inquiry-Based Laboratory 

(ILAB), considered particularly suitable to enhance creativity in high school students, in 

accordance with the results of the study by I. Rahmawati, H. Sholichin and M. Arifin. 

Name of activity Procedure Time 

Problem identification: 

Quality control of extra 

virgin olive oils 

Students are faced with a real-life problem. In this 

activity the student must determine the main chemical- 

physical characteristics of extra virgin olive oils. 

 60min 

Formulating hypothesis: 

Chemical-physical 

characterization of 

extra virgin olive oils 

(EVOO) 

Students are asked to explain: 

Case#1: What are the quality parameters that define 

the chemical-physical and organoleptic characteristics 

of olive oils and olive pomace oils? Establish the 

methods for evaluating these characteristics. 

Case#2: How do we classify oils according to the 

acidity measured? 

Case#3: Why do high temperatures, exposure to light 

and oxygen damage the quality of olive oils? 

Case#4: Why does a low number of peroxides not 

necessarily imply a high quality? What kind of analysis 

must be performed? 

Case#5: Why is it important to perform the UV/Vis and 

FT-IR spectrophotometric analysis? 

 120min 

 Design experiments: 

● Acid-base 

titration; 

● Redox titration; 

● Spectrometric 

Qualitative 

analysis 

Students design experimental procedures by 

determining control variables, independent variables 

and their own dependent variables 

 300min 

 Collecting data: 

● Titrations results; 

● Spectroscopic 

data 

Students collect data from their designed experiment, as 

well as information needed to test the hypothesis. 

 120min 

 Data Analysis 

Interpretation of data 

Students organize and analyze the data, 

connect them to the hypothesis, make predictions, and 

select which findings are consistent with the information 

already possessed. 

 60min 

 Conclusion Students describe and interpret the findings obtained 

based on the results of hypothesis test. 

60min 
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Assessment 

The tasks and activities of the module focus on contents belonging to Non-Linguistic Subjects 

(Chemistry and Chemical technologies), but at the same time aim at improving the students’ 

receptive and productive skills in English according to the descriptors of the Common European 

Framework of Reference. 

The open answers final test (Quiz) requires that students summarize what they have learnt 
through this unit, in which data will confirm or disconfirm their hypothesis.  
The teacher evaluates students by crossing data obtained from: 

• Progress report A - observing how they work during practical activity (interest and 
participation) 

• Progress report B - observing how they learn to write scientific explanations linking their 
hypothesis with the evidence collected during the investigation phase  

• Progress report C - evaluating the results of the final test  

Student feedback 

Feedback defines strengths and weaknesses and outlines areas that need improvement. 

Improved teaching leads to improvements in students’ learning. There are several formats for the 

evaluation instrument: open-ended questionnaire, closed-question instrument, checklist and 

inventories. A combination, closed-question instrument with a comments section (open-ended) 

will be used.  

About Scientix 

Scientix promotes and supports a Europe-wide collaboration among STEM (Science, 

Technology, Engineering and Mathematics) teachers, education researchers, policymakers and 

other STEM education professionals. If you need more information, check the Scientix portal, or 

contact either the Scientix National Contact Point or Scientix Ambassadors in your country. 

http://www.scientix.eu/home
http://www.scientix.eu/national-contact-points

