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ABSTRACT

The Organic Chemistry Department of the University of Alicante offered their students the possibility 
of studying some Chemistry Degree subjects in English. The idea was that our students would acquire 
confidence and skills in technical English speaking and listening, learning specific technical vocab-
ulary and concepts. Additionally, international students could take these subjects at our university, 
thus favouring exchange programmes. Our Research Network in the Organic Chemistry Department 
analysed the evaluation process, considering all the activities during the Continuous Assessment and 
Final Exam for two compulsory subjects (Organic	Chemistry and Structural Determination of Or-
ganic	Compounds). In this context, we analysed the differences in learning and results achieved by 
the students of the English taught groups compared to the groups taught in Spanish. Obtained marks 
during Continuous Assessment activities, Final Exam and Final Grade were similar in both groups, 
the English groups performing slightly better. As only 21% of students took part in the English groups, 
their student/teacher ratios were lower than for the Spanish-taught counterparts, which could be the 
reason for the small differences in the final results.

KEY WORDS: English, continuous assessment, organic chemistry, science, learning.

1. INTRODUCTION
The Bologna process put in motion restructuring changes to make European Higher Education more 
compatible, comparable, competitive and attractive for students. One of the operational goals of 
the process was to remove obstacles to student mobility across Europe. More recently, the strategic 
framework for European Cooperation in Education and Training (known as ET 2020) set four strate-
gic objectives: (a) making lifelong learning and mobility a reality; (b) improving the quality and effi-
ciency of education and training; (c) promoting equality, social cohesion and active citizenship; and 
(d) enhancing creativity and innovation at all levels of education and training. This plan established 
that 40% of the population in the range of 30-34 year olds should have tertiary educational attainment 
by 2020. Among them, 20% of higher education graduates should have had a period of education or 
training abroad, representing a minimum of 15 European Credit Transfer System (ECTS) units or 
lasting a minimum of 3 months (Eurostat Statistic Explained, 2017). Consequently, the universities in 
Europe are implementing English-medium programs. In recent years, English has become the most 
common language of instruction in universities (Tilak, 2011). European countries in which English is 
not the primary language of instruction are increasing the number of English-taught programmes in 
order to provide higher education in English and to assist student exchanges from all over the world. 
Regarding the number of English-taught postgraduate studies, ten countries offer 90% of the master 
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programmes in this language (Table 1). Spain is making important efforts to offer these types of 
programmes, and is now ranked fourth. A total of 395 programmes were taught in English during the 
last academic year (Table 1) while a year ago that figure was only 89.

Table 1. Master’s programmes taught in English per country

Netherlands Germany Sweden Spain France Italy Belgium Finland Switzerland Denmark
869 713 707 395 346 256 252 246 237 188

The scientific community uses English as a lingua franca (van Weijen, 2012), which makes it 
important for science students to acquire certain skills in this language. In fact, in our university, 
students must certify a certain level in a foreign language (B1 of the Common European Framework 
of Reference of Languages) before graduation. The implementation of teaching groups in English can 
help in obtaining those language skills while attending the corresponding degree course. In addition, 
students can obtain facilities in exchange programs with other universities. Teaching organic chem-
istry subjects in English increases the practical knowledge in this language, and allows students to 
expand their scientific terminology. 

As part of a research network in University Teaching, we have been studying the evaluation process 
in several subjects taught in the Organic Chemistry Department (University of Alicante, UA). Dif-
ferent activities used for the Continuous Assessment (CA) and the Final Exam (FE) were taken into 
account in these studies, analysing the relationship between all evaluation aspects. In our department, 
we worked on implementing English teaching groups in different graduate and postgraduate studies. 
In this context, different subjects from the Master’s in Medicinal	Chemistry, which is taught mainly 
by our department, were taught in English over the last few years. Moreover, over the last academ-
ic year, we organised a subject (Structural	Determination	of	Organic	Chemistry) in the Chemistry 
Degree dividing students into two groups, one taught in Spanish and the other in English. Following 
this experience, we included English teaching groups in other subjects in the current academic year. 
These groups were taught in parallel with the corresponding groups in Spanish, being comparable in 
terms of contents, materials and activities. The assessment of the acquired knowledge had to be the 
same regardless of the language used, all tests, problems and exams were thus identical.

In this context, we conducted a study to analyse differences between the two teaching groups in 
terms of learning outcomes. In our opinion, this study provided insights about the teaching-learning 
process in both languages.

2. METHOD 
2.1. Description of the context and participants

Some of the teaching staff in the Organic Chemistry Department at the University of Alicante were 
involved in the development of studies on the teaching-learning process, mainly in the subjects related 
to the area of organic chemistry. As a result of this work, we adjusted and updated materials, contents 
and continuous assessment activities in several subjects belonging to the degrees of Chemistry, Biolo-
gy, and Optics among others. Lately, we focused our research work on the evaluation process, taking 
into consideration all the activities related to continuous assessment and the final examinations. This 
previous experience helped us to study the differences, if any, between two groups taking the same 
subject in different languages (i.e. English and Spanish) according to the evaluation process. The 
study was performed considering two different subjects: Organic	Chemistry (University of Alicante, 
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2016a) and Structural	Determination	of	Organic	Compounds (University of Alicante, 2016b), in the 
field of organic chemistry and belonging to two different years of the Chemistry Degree.
Organic	Chemistry (with 9 ECTS) is a subject taught in the second year of the Chemistry Degree 

(3rd semester). Monitoring of student learning is carried out through classroom solving-problems, 
short written tests after tutorials, experimental laboratory sessions, and virtual evaluation using 
online tests. In this subject, CA and FE weighed 50:50 in the final mark (Table 2). 

Table 2. Evaluation pondering. Subject: Organic	Chemistry.

Type of evaluation Description Pondering

Continuous 
Assessment
(CA)

Tests online using Moodle questionnaires 5%
Tutorials with brief questions related to the topics (Functional 
Groups). 15%

Experimental laboratory practices. 20%
Attitude in class when solving common problems. 10%

Final Exam
(FE)

Final written exercise with problems and questions covering all 
the subject contents. 50%

Structural	Determination	of	Organic	Compounds (with 6 ECTS) was taught in the third year of 
the Chemistry Degree (5th semester). The CA was done through different activities, such as classroom 
solving-problems, short written tests at the end of tutorial sessions, resolution and presentation of a 
proposed problem and virtual evaluation of the subject contents (using Moodle questionnaires). CA 
represented 60% of the final mark and the corresponding FE at the end of the semester completed the 
other 40% (Table 3).

Table 3. Evaluation pondering. Subject: Structural	Determination	of	Organic	Compounds.

Type of evaluation Description Pondering

Continuous Assess-
ment
(CA)

Tests online using Moodle questionnaires 25%
Tutorials with brief questions related to the topics (IR, MS and 
NMR). 20%

Resolution of a problem and its oral presentation. 10%
Attitude in class when solving common problems. 5%

Final Exam
(FE)

Final written exercise with problems and questions covering all 
the subject contents. 40%

2.2. Instruments
Data was obtained using the tools of Moodle platform. Data processing and subsequent analysis 
were carried out using the appropriate software (IBM SPSS v.24.0 and Excel from Microsoft Office 
Professional Plus 2013).

2.3. Procedure
The study was performed by the working group of the Organic Chemistry Department (UA), which 
has been developing several lines of teaching research in recent years. The data was collected mainly 
through the Moodle platform. Treatment of the obtained data and its corresponding analysis produced 
the results presented and discussed later.
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It is worth mentioning at this point that the lecturers of the department had been previously carry-
ing out important work to be able to teach in English, as it was necessary to prepare and adapt the ma-
terials. In addition, we must highlight the coordination work carried out during the semester between 
lecturers, from both the English and Spanish groups, to ensure equality in the teaching-learning 
process, maintaining the same evaluation activities.

3. RESULTS
First, we compared the marks of the continuous assessment (CA), final exam (FE) and final results 
(Grade) for all students of the English (ENG) and Spanish (ESP) groups, the corresponding histo-
grams being represented in Figure 1. In this analysis, we included the comparison for both subjects, 
99 students taking part in subjects taught in Spanish and 26 students taking part in the English group. 
The students in the English groups represented 21% of the total amount of students, a rather small 
number. The premise that there would be no significant differences between both groups was not 
validated (Table 1), considering no-equal variances. In general, the difference favoured the English 
group in all parts of the evaluation.

Figure 1. Histograms of the marks obtained in the subjects in English (ENG) and Spanish (ESP) for the (a) Grade in 
the Subject, (b) Continuous Assessment and (c) Final Exam. 

[note: mark 0 in the final exam represents the students who did not take the final exam]

Table 1. Statistics for all students in English (ENG) and Spanish (ESP) groups and T-test.[a] values

Lang. N Mean
Std.

deviation

Std. 
Error
Mean

Sig.
(2-tailed)

Mean
differ-
ence

Std. 
Error
differ-
ence

95% Confidence 
Interval of the 

Difference
Lower Upper

CA
ENG 26 7.36 1.173 0.230

0.000 1.628 0.273 1.079 2.178
ESP 99 5.73 1.464 0.147

FE
ENG 26 4.70 2.116 0.415

0.004 1.462 0.483 0.489 2.436
ESP 99 3.24 2.469 0.248

Final
Grade

ENG 26 6.05 1.649 0.323
0.000 1.511 0.365 0.773 2.248

ESP 99 4.54 1.677 0.169
[a] Test for equality means assuming not equal variances.
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Figure 2. Correlation of final Grade with Continuous Assessment (CA) and with the mark in the Final Exam (FE) for 
the group in (ENG) English and in (ESP) Spanish. Subject: Organic	Chemistry. 

[note: mark 0 in the final exam represents the students who did not take the final exam]

Next, we analysed each subject separately. For the Organic	Chemistry subject, 17% of the students 
took the subject in English. The correlations of the final grade with the marks in both the FE and the 
CA are represented in Figure 2. In general, the CA marks are higher than the final grade for both 
groups (English and Spanish), while the FE marks are lower. The differences between the CA and FE 
marks with the final Grade are higher for medium and low marks. This fact has already been observed 
in previous research work carried out by our group (Trillo et al., 2015; Trillo et al. 2016). 

Table 2. Statistics for students of the Organic	Chemistry subject in English (ENG) and Spanish (ESP) groups and 
T-test.[a] values

Lang. N Mean

Std.
devia-
tion

Std. 
Error
Mean

Sig.
(2-

tailed)

Mean
differ-
ence

Std. 
Error
differ-
ence

95% Confidence Interval 
of the Difference

Lower Upper

CA
ENG 12 6.95 1.172 0.338

0.099 0.655 0.374 -0.137 1.447
ESP 57 6.29 1.205 0.160

FE
ENG 12 4.41 2.386 0.689

0.096 1.336 0.754 -0.265 2.938
ESP 57 3.07 2.321 0.307

Final
Grade

ENG 12 5.68 1.735 0.501
0.087 0.994 0.544 -0.164 2.152

ESP 57 4.69 1.597 0.212
[a] Test for equality means assuming non equal variances.

For this subject, the statistical analysis (Table 2 and Figure 3) revealed that there were no significant 
differences between the two groups for a 95% confidence rate, and not assuming equal variances due 
to the size of the English group. Although the mean and the median were slightly higher in the English 
group, both groups had comparable dispersions (Figure 3). In particular, the difference between the 
two groups is almost non-existent for CA. 
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Figure 3. Boxplot of marks in the (a) Grade, (b) Continuous Assessment and (c) Final Exam, for the group in (ENG) 
English and in (ESP) Spanish. Subject: Organic	Chemistry.

Following our study, we analysed the results obtained by the students in the Structural Determina-
tion	of	Organic	Compounds subject, in which 25% of students were taught in English. The correlation 
between the final Grade and the marks in the CA and FE are represented in Figure 4. Similar trends 
can be observed, albeit in the Spanish group, some students performed better in the final examination 
than during the continuous evaluation activities. Those students improved their training along the 
semester. 

Figure 4. Correlation of final Grade with Continuous Assessment (CA) and with the mark in the Final Exam (FE) for 
the group in (ENG) English and in (ESP) Spanish. Subject: Structural	Determination	of	Organic	Compounds. 

[note: mark 0 in the final exam represents the students who did not take the final exam]

When carrying out the analysis of the marks obtained by the students in the Structural Deter-
mination	of	Organic	Compounds subject, it was not possible to validate the hypothesis that there 
was no significant difference between the English and Spanish groups (Table 3 and Figure 5).Thus, 
both groups must be considered different from a statistical point of view. As shown in Figure 5, the 
dispersion of the results in the Spanish group was higher than in the English one, the major difference 
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being in the CA marks and the minor in the FE marks. In addition, the means and medians were 
significantly lower in the Spanish group.

Table 3. Statistics for students of the Structural	Determination	of	Organic	Compounds subject in English (ENG) and 
Spanish (ESP) groups and T-test.[a] values

Lang. N Mean

Std.
devia-
tion

Std. 
Error
Mean

Sig.
(2-

tailed)

Mean
diffe-
rence

Std. Error
difference

95% Confidence 
Interval of the 

Difference
Lower Upper

CA
ENG 14 7.71 1.093 0.292

0.000 2.743 0.368 1.991 3.495
ESP 42 4.97 1.451 0.224

FE
ENG 14 4.96 1.908 0.510

0.030 1.486 0.655 0.149 2.822
ESP 42 3.47 2.668 0.412

Final
Grade

ENG 14 6.36 1.565 0.418
0.000 2.029 0.500 0.999 3.058

ESP 42 4.34 1.778 0.274
[a] Test for equality means assuming non equal variances.

Figure 5. Boxplot of marks in the (a) Grade, (b) Continuous Assessment and (c) Final Exam, for the group in (ENG) 
English and in (ESP) Spanish. Subject: Structural	Determination	of	Organic	Compounds.

4. DISCUSSION AND CONCLUSIONS
Organic	Chemistry is a subject taught in the second year of the Chemistry Degree. This subject is 
an introduction to the field of organic chemistry where students approach this area for the first time. 
Although there is no big difference between learning the subject in English or in Spanish, there was 
a slight tendency towards higher marks in the English group for the FE and final results (Grade). For 
CA, both groups maintained the same level, results being very similar (Figure 3b). The English group 
used the skills gained during the semester more efficiently in the evaluation process, obtaining better 
results.

Students in the third year of Chemistry Degree have Structural	Determination	of	Organic	Com-
pounds as a compulsory subject. A higher number of students took the subject in English, which could 
be explained by the fact that they were made aware of the importance of having an appropriate level 
of English for successfully passing their degree studies, as well as for their future employment. In this 
subject, there was a bigger difference between both teaching groups (English vs. Spanish) in all the 
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evaluation parts, compared to the Organic	Chemistry subject. During the semester, the English group 
was working to get higher marks in CA than the Spanish group (Figure 5b), although in the FE the 
difference between both was smaller (Figure 5c). The final evaluation marks (Grade) showed that CA 
had a positive contribution, the marks achieved by students who had best results during the semester 
being higher.

Deductions can be made from the results obtained. First, there was a small difference between the 
marks achieved by the English and Spanish groups. Students in the English group achieved slightly 
higher marks than those in the Spanish group. Consequently, teaching a subject in English does 
not have a negative influence on student achievement, obtained marks being similar to those of the 
Spanish group or even slightly better.

This difference could be attributed to the smaller size of the English groups (compared with the 
Spanish ones), which makes the process of evaluation through CA easier due to the lower student/
teacher (S/T) ratio. Additionally, this lower S/T ratio also favours student-teacher interaction during 
the teaching-learning process, which can lead to better knowledge acquisition. Furthermore, this 
difference could also be due to the fact that students who chose to be taught in English were more 
motivated in knowledge acquisition than those remaining in the Spanish group. This difference be-
comes even greater in third-year students, who are closer to complete their studies and must accredit 
a language level. This accreditation requirement thus represents an extra motivation to be taught in 
English. Moreover, they may have already taken another subject in English, making it easier to take 
an additional one in English.

The possibility of learning different subjects of the Chemistry Degree in English was positive 
for students and they followed the subjects in English adequately. Thus, at the end of the academic 
year, the knowledge, skills and competences acquired by the students did not seem to be affected by 
receiving the teaching in English. Similarly, other studies have reported that ‘Content and Language 
Integrated Learning’ (CLIL) is beneficial to the education process in general (Lorenzo, 2009; Angu-
lo-Jerez, 2013), both in language competences and in content learning. These studies focused mainly 
on the acquisition of linguistic skills, while our study proves that the learning process is not affected 
by the vehicular language.

Finally, our study should be taken with some caution since the number of students taking the 
subjects in English was relatively small (one-fourth) and there are several variables (such as classes 
dynamics or students characteristics) that are difficult to control in this type of comparative study. We 
consider that more in-depth studies should be carried out in the coming years to extend the number 
of subjects and enlarge the student population. In this way, we will be able to increase the diversity of 
cases, analyze other tendencies and study the possible differences, obtaining more precise data and a 
better understanding of the teaching of chemistry in English to Spanish students.
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