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Abstract

The purpose of this paper was to explore the use of metaphoric gestures by
Chinese teachers in Mali to interact with students. The main question the
study sought to answer was to what extent do Chinese teachers in Mali use
gestures in teaching the Chinese language and what influence do gestures
have on the learners? In answering this question, the study employed an ob-
servation method together with a video recording device to collect the re-
quired data. Snapshots of the photographs of appropriate metaphoric gestures
were taken from the video recordings. The pictures were analyzed using a
semiotic analysis approach. The findings indicated that gestures were used in
the study institution to teach Chinese language. Specifically, the findings re-
vealed that gestures were used in the study institution to introduce new Chi-
nese lessons and concepts, to describe and explain complex objects and ideas,
and to create and sustain participatory learning. On the part of the learners,
the findings disclosed that the use of metaphoric gestures had a positive in-
fluence on their ability to learn Chinese concepts, express themselves in the
Chinese language, and remember forgotten concepts or lessons.

Keywords

Metaphor, Metaphorical Gestures, Teaching Chinese Language, Gestures,
Learners and Teachers

1. Introduction

Gestures, as a means of communication, play a critical role in the acquisition of

knowledge and skills. In line with this argument, scholars explored the extent to

which gestures are used in general teaching and learning. Some studies have ex-

plored the efficacy of gestures in teaching languages, revealing their positive im-

pact, especially in second language acquisition. It has been established in some

jurisdictions and in some institutions that metaphoric gestures are used in
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teaching, particularly second languages, which had a positive impact on learning
languages in particular. The Confucius Institute in Mali is noted for teaching
Chinese language in the country, but it is not known whether or not gestures have
been deployed in the institution as an aid to teaching and learning the language.

In the classroom, at home, and in everyday life, metaphor, metaphoric ges-
tures take up a lot of space in our oral communication, in our behavior. Meta-
phor is a universal thinking mode of embodied cognition (Jiang & Wang, 2013).
Gestures may act as a bridge between the external environment and internal
cognitive processes (Beaudoin-Ryan, 2017). Gestures play a critical role in ac-
quiring knowledge and skills. Saund, Roth, Chollet and Marsella (2019) opined
that speakers use metaphoric gestures to influence the thoughts of listeners. It is
argued that metaphoric gestures are sources of collective reasoning (Polo, 2019).
Hostetter and Alibali (2008) opined that gestures are considered to be the signs
that exemplify language and cognition. However, Li (2013) suggested that me-
taphoric gesture is an important embodiment of the metaphorical ability of ad-
vanced English learners, it should be introduced into future foreign language
teaching as an effective means and evaluation standard. These arguments un-
derscore the importance of metaphoric gestures or gestures in teaching and
learning. It is for this reason that studies have been carried out to explore the
extent to which gestures are used in teaching and learning.

Metaphoric gestures occur when an individual creates a physical representa-
tion of an abstract idea or concept, and these gestures provide additional seman-
tic meaning that complements the ongoing speech (Yap et al., 2014; Andric &
Small, 2012). Chui (2011) opined that metaphoric gestures can provide salient,
additional information about the aspect of the conceptualization which is the
speaker’s focus of attention in real-time multimodal communication. Metaphor-
ic gestures help ground conceptual metaphors in a speaker’s bodily experiences.
The gesture is one of the primary functions of metaphor. The metaphoric ges-
tures are used to point to abstract ideas. During the observation, the author
found that Chinese language teaching class is one of the places, where the ges-
tures are used more, especially iconic and metaphoric gestures. Akcakoca, Yaz-
gan-Sag and Argun (2023) found that deictic gestures influence cognition, espe-
cially in the physical environment; while representational gestures have an im-
pact on mental simulations of actions and perceptions. In teaching mathematics,
gestures are used to convey further meanings of mathematical ideas which are
either complementing or contradicting meanings that are expressed through
other modes. Metaphoric gestures are found to provide spatial properties as well
as imagery to programming concepts, thereby reducing the communication
burden of teachers in teaching programming subjects, and making abstract con-
cepts more tangible (Larsson & Stolpe, 2023). Choi and Kim (2017) argued that
teaching strategies that encourage the use of analogical and metaphorical rea-
soning can improve students’ design thinking thereby resulting in improved
creative design processes.

Gestures are movements of hands and arms that co-occur with speech. Ges-
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tures “convey information about culture, discourse, thought, intentionality,
emotion, intersubjectivity, cognition, and first and second language acquisition”
(Stam & Ishino, 2011). The gestures are related to mental states and the flow of
thought, reasoning, and verbal language production processes. According to
McNeill (1992), from the same cognitive process, gesture and speech transmit
information in two different and complementary ways. The word “gesture” can
cover a large number of movements. Many studies have shown that they are
universal and understood by children from an early age. It can be an element of
the child’s development during play when it consists of mistaking one object for
another. For example: when a child uses a piece of wood to imagine it as a gun
or a saucepan to make a hat. Then, that is considered a metaphorical gesture.

Furthermore, Wardak (2017) found that “the repetition of the gesture as a
single semiotic resource helped evoke a rich, shared team history, which made it
easier to discuss complex concepts”. Alibali and Nathan (2012) argued that
pointing gestures reveal the basis of cognition in the physical environment, and
that representational gestures show mental reproduction of action and opinion.
Research on the role of gestures in second language acquisition, focusing on
learners of French and Swedish by Gullberg (1998, 2005), discovered that learn-
ers often use gestures to compensate for linguistic deficiencies and to facilitate
communication. The study highlighted the importance of gestures in helping
learners convey meaning, manage discourse, and support language learning
processes. Gestures help to link ideas and provide visual support for the narra-
tive structure. McNeill (2005) presented a theory that gestures and speech are
part of a single process of meaning creation. He demonstrated that gestures are
not merely hand movements but are deeply connected to the way humans think
and communicate.

Similar to spoken language, sign language users employ specific gestures to
metaphorically express emotional states. These gestures not only help sign lan-
guage users vividly convey emotions but also play a crucial role in cognitive
processes (Li & Wu, 2013). From cross-linguistic and cross-cultural perspectives,
gestures in natural communication are not merely supplements to verbal expres-
sion but also reflect people’s cognitive approaches to temporal and spatial con-
cepts. By observing and analyzing gestures in natural communication, the study
finds that Chinese speakers often use specific gestures to represent the passage of
time or spatial positions (Li, 2014).

Gestures play a vital role in the processes of communication and cognition.
They are integral to communication and not just supplementary to speech.
Krauss (1998) suggested that gestures help facilitate thinking, aid in word re-
trieval, and enhance listener comprehension.

Chui (2017) pointed out that there is no difference between metaphorical
conceptualization and cognition. Also, Kim and Cho (2017) found that tutors
used gestures for instructional scaffolding to explain vocabulary or grammar to

second language learners. Liao and Davidson (2016) concluded that combining
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gesture and movement training can be a strategy for teaching singing among
children. These narratives underscore the critical role metaphoric gestures play
in general teaching and learning.

Furthermore, studies have established how gestures are used particularly in
teaching and learning languages. Wang, Gao and Cui (2023) asserted that ges-
tures have been considered to be an important aspect of acquiring a foreign lan-
guage and that they play a vibrant role in second language (L2) communication.
Kelly et al. (2017) established that hand gestures have an impact on the produc-
tion and understanding of native languages, and understanding and learning of
semantic parts of foreign languages. In a similar study, Sato (2020) found teach-
ers’ gestures to have played an important role in teaching foreign languages. The
author therefore argued that gestures should be given special attention in second
language teacher education and training. Garcia-Gamez, Cervilla, Casado and Ma-
cizo (2021) evaluated the impact of gestures on teaching vocabulary in a foreign
language to Spanish speakers and found that the participants learned vocabulary of
the new language by performing gestures or observing gestures others performed.

In a second language learning (L2) class, teachers used non-verbal behavior,
such as nodding of heads, pointing at artifacts or pointing at a person, as means
of giving corrective feedback (Wang & Loewen, 2016). Swellera, Shinoo-
ka-Phelana and Austin (2020) opined that the reproduction of instructors’ ges-
tures during learning increases the rate of spontaneous iconic gesture produc-
tion during recall. The authors therefore underlined the importance of language
teachers’ gesture production during foreign language learning. These narratives
underscore the importance of metaphoric gestures in teaching and learning in
general, and language in particular.

It is argued that gestures play a critical role in acquiring knowledge and skills.
It is for this reason that educational stakeholders are advocating for gestures to
be used in general teaching and learning, and particularly in language-teaching
classrooms. Studies such as Wang, Gao and Cui (2023), Kelly et al. (2017), Sato
(2020), and Wang and Loewen (2016) have demonstrated how metaphoric ges-
tures are used in teaching and learning languages and the positive impact the use
of gestures have on learners’ ability to learn foreign languages. The Confucius
Institute in Mali is noted for teaching the Chinese language in the country, but it
is not known whether or not gestures have been deployed in the institution as an
aid to teaching and learning the language. The non-use of metaphoric gestures
in teaching and learning Chinese at the Confucius Institute in Bamako can have
a negative impact on teaching and learning Chinese in the country. The purpose
of this paper was to explore the use of metaphoric gestures by Chinese teachers
in teaching and learning Chinese in Mali. The rest of the paper is organized as

follows: Method, results, discussion and conclusion.

2. Method

This paper used the non-participant observation method to investigate the use of
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metaphoric gestures by Chinese teachers in teaching Chinese language at the
Confucius Institute at the University of Letter and Human Sciences, Bama-
ko-Mali. In a Non-Participant Observation, the researcher refrains from active
participation in the investigation’s activities, instead making observations from
the sidelines. According to Williams (2008), non-participation or non-participant
observation is a relatively unobtrusive qualitative research strategy for gathering
primary data about some aspects of the social world without interaction directly
with its participants.

Bandura (1961) showcases the application of non-participant observation, of-
fering valuable insights into how people emulate one another’s behaviors, thus
contributing to a broader comprehension of human imitation among the public.
Non-participant observation remains an excellent research methodology for ga-
thering qualitative data, reducing ecological validity concerns, and fostering au-
thentic, natural settings. In line with this principle, the researcher only observed
an interaction between teachers and students and among students in a class-
room. The observation method was employed to develop a deeper understand-
ing of the use of metaphoric gestures as an aid or means of teaching Chinese
language at the Confucius Institute in Mali for the purpose of improving Chi-
nese teaching practice in the study setting.

Access to the study setting was sought from the authorities of the institute. In
Mali, the Confucius Institute plays a significant role in teaching Chinese lan-
guage and culture to students. Chinese language learning is becoming increa-
singly important due to globalization, emphasizing the need for effective com-
munication across cultures. The use of metaphoric gestures by Chinese language
teachers in Mali adds a unique dimension to language instruction, enhancing the
learning experience for students and promoting a better understanding of the
Chinese language and culture The choice of carrying out the study at the Confu-
cius Institute was purposive, to demonstrate the salient features and behaviours
relevant to the research question. As mentioned already the role of the research-
er was non-active; only observed what was happening between the teachers and
the students. The researcher focused on identifying metaphoric gestures in the
Chinese language classroom and the role they play in teaching the language. The
class sessions observed were made up of students at the lower, intermediate and

advanced levels.

2.1. Participants

The participants in this study include Chinese language teachers and students
learning the Chinese language at the Confucius Institute in Mali. By observing
these participants in the classroom setting, researchers can assess how meta-
phoric gestures are utilized by teachers to facilitate language instruction and how
students respond to and benefit from these gestures. In all 35 students partici-
pated in the study. They were made up of 15 girls and 20 boys, purposively se-

lected from the lower, intermediate and advanced levels of Chinese language
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studies. However, they were all second-year undergraduate students of the Con-
fucius Institute at the University of Letters and Human Sciences in Bamako, Ma-
li. In addition, this took place in the classroom during Chinese grammar lessons
with their native Chinese teacher; she also purposively selected as a participant.
The data for the study was collected through a video recording device. The inte-
raction between the teachers and the students in the class was video-recorded us-
ing Android phones, for capturing or collecting the data. The video files were
watched several times to identify the relevant metaphoric gestures. Snapshots of
the pictures that contained relevant gestures were taken. The pictures were ana-

lysed using the semiotic analysis approach.

2.2. Results

In this section, the results of the study are presented in the form of photographs,
extracted from the video recordings from the observation of an interaction be-
tween teachers and learners in a Chinese language class. The data is presented
based on the two main objectives of the paper: to investigate how metaphoric
gestures were used in teaching Chinese language in Mali and to find out the im-
pact of the use of metaphoric gestures in learning Chinese language in Mali. The
results are analysed using a semiotic analysis approach.

Semiotics simply means sign. A sign can be a word, text, an image, or an ob-
ject (Hasanah & Hidayat, 2020). Ardhiantoa and Son (2019) defined a sign as
“something that represents something metaphor, the process of representing it
occurs when the sign is interpreted, its relation to the one it represents, can be in
the form or color”. Long (2019) opined that “semiotics focuses on the produc-
tion, transmission, exchange, and interpretation of meanings consisting of one
or more signs”. De Saussure in 1965, proposed a semiotic model made up of two
components: A signifier and a signified. Chandler (2007) claimed that the con-
cept signifier and signified are contemporarily described as the form that a sign
takes and the concept to which it refers, respectively. As mentioned earlier the
results are presented in the form of photographs, therefore the signs are photo-
graphs, for that matter the signifier. The labels of the photographs (signifiers)
represent the concepts of the photographs, hence the signified. In applying the
semiotics analysis, we referred to individual photographs, described what they

denote, and interpreted what they connote.

2.3. Use of Metaphoric Gestures in Teaching Chinese Language in
Mali

Metaphors in gesture also provide empirical and visible evidence for the under-
lying embodiment of metaphorical thoughts (Xu, 2012). Many researchers on
Chinese language and in the area of teaching Chinese language might feel that
many words of Chinese language tend to suggest more than say (sun + moon
means “brightness’) because the Chinese language is a highly metaphorical lan-

guage, and we can discover that the Chinese people use metaphorical expres-
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sions extensively in everyday language.

Xu (2012) thinks that the metaphorical mechamsm plays an important role in
the grammaticalization of the d1rect10na1 verb ¢ iﬂ% and its role is mainly ma-
nifested in the process of “iﬂé” changing from a spatial category to a temporal
category. In Chinese language, there are forms expressing movements in space,
traditionally called directional complements (motion-verb), which sometimes
present great difficulties in teaching/learning of Chinese language.

Through the observation and interview, we discover that metaphoric gestures

are frequently used in teaching Chinese languaggnc}a?skgfs; es uEg}luallally 15‘1mt£1‘e tfuz:ch—
ing of directional or motion—verbs such as EoE S WLk ok w3
1%7% etc. and some nouns and adverbs such as %‘man : rEand nlgﬁgetc These
series of words are also used in abstract derivative senses. In order to facilitate
the explanation of these, the teacher used gestures for more comprehension.
Iconic gestures indicating abstract things are also called metaphorical gestures

The results presented and in this section are in line with the paper’s objective
of investigating how metaphoric gestures were used in teaching Chinese lan-
guage in Mali. The results are presented in the form of pictures.

Below, we have two examples (Figure 1 and Figure 2) from the Chinese
grammar class about the complement of the result of the verb “to drink” (%
4ME: “hé wan”; “méi hé wan”). Due to the language barriers, a teacher takes the
empty cup and explains through demonstration, in order to explain very clearly
the complement of results in the Chinese language.

In Figure 1, the gesture was meant to introduce to the students new lessons
and probably new concepts. It was also meant to grab the attention of the stu-
dents. The students’ behavior also suggests their readiness to understand the

new concept right from the beginning.

P

. £l
- _w) J..JA A

Figure 1. Ta hé wan le.
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Figure 2 shows a teacher introducing to learners new concepts by comparing
the physical world with abstract concepts using a physical object in the context
of a learning environment. It was also used to perhaps get the students to pay
attention to what was to be or being discussed. The interpretation of Figure 1 &
Figure 2 indicates that metaphoric gestures are used to introduce new Chinese
concepts or lessons in Chinese language.

Figure 3 shows a metaphoric gesture explaining the concept phone call. It is
an illustration of the metaphor of physical demonstration and the abstract
process of telephone conversation. This reveals that metaphoric gestures are

used in lessons to explain the meaning of complex Chinese ideas or concepts.

Figure 2. Demonstration gesture (Ta mérhé wan.).

Figure 3. Call/phone someone.
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Figure 4 illustrates a description of an airplane and an explanation of the
concept fly. This indicates that metaphoric gestures are used to describe physical
objects and explain abstract ideas.

In Figure 5, a Chinese language teacher is seen engaging students to partici-
pate in the discussion. She is pointing at concepts and gesturing students to lis-
ten to her and pronounce the words as she does. The indication is that the
teacher uses metaphoric gestures to achieve participatory learning or learning by
doing.

Again, Figure 6 shows how the teacher uses gestures to obtain and sustain
students’ attention, engage them in practicing pronunciation, and instruct them
to read together. This finding reveals that metaphoric gestures are used in the
study institution to achieve students’ language practice, exercise and group

learning.

Figure 4. Plane and fly.

Figure 5. Listen to me and say after me.
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Figure 7. Students’ concentration in class.

The influences of metaphoric gestures on students’ learning in the classroom.
According to the teacher at the Confucius Institute, Metaphoric gestures had a
more systematic and straightforward influence on the perception of intonation
than the perception of length.

Figure 7 shows how metaphoric gesture is used to obtain and sustain stu-
dents’ concentration in class. This indicates that the use of gestures in teaching
languages can positive impact on learners’ concentration for that matter on
learning languages. That is, metaphoric gestures can have positive influence on
learning in general, and language learning in particular.

Figure 8 reveals how students expressed themselves in Chinese language
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through gestures. It also shows how teachers and learners are engaged in a con-
versation in Chinese language, using gestures. This indicates that gestures are
used as a medium of communication in Chinese language in the study institu-
tion. The findings suggest that metaphoric gestures can be used as a tool in
teaching languages, for that matter Chinese language.

Figure 9 & Figure 10 indicate the influence of metaphoric gestures on stu-
dents’ cognition. In Figure 9 the student is trying to remember learned concepts
based on the gestures of the teacher. In Figure 10, the smile of the student sug-
gests that the concept has been remembered. These findings indicate that meta-
phoric gestures can serve as memory clues to remember what has been learned

but forgotten.

Figure 9. Remembered what to say.
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Figure 10. Trying to memorize answers.

3. Discussion

In this section, the results of the paper are discussed. The discussion is based on
the objectives of the study. One of the objectives of the paper was to investigate
how metaphoric gestures were used in teaching Chinese language at the Confu-
cius Institute in Mali. In line with this objective, the study found that metaphoric
gestures are used in the Confucius Institute, to introduce students to new Chi-
nese lessons or new concepts. Similarly, Beaudoin-Ryan (2017) discovered that
metaphoric gestures were used to assist children from grade 4 to grade 12 in
conceptualizing scientific concepts in class. This implies that metaphoric ges-
tures can be used as a teaching method for introducing new and complex ideas
in class, especially when teaching a second or foreign language.

Again, the finding revealed that gestures are used in the study institution to
describe physical objects and to explain complex ideas or concepts. Similar to
this finding, Nathan (2012) found that pointing gestures disclose the fundamen-
tal of cognition in the physical environment; while representational gestures in-
dicate mental reproduction of action and opinion. This suggests that metaphoric
gestures are good tools or aids for describing complex ideas or physical objects.

Furthermore, the findings revealed that metaphoric gestures are used in Con-
fucius Institute in Mali to achieve participatory or group learning, and language
practice. Wardak (2017) corroborated that a repetition of gesture as a single se-
miotic resource encourages teamwork, which makes it easier to deliberate on
complex concepts. Also, Polo (2019) found that teachers’ use of metaphorical
gestures nurtures collective consciousness of new propositions and their expla-
nations. This indicates that gestures can be used as a strategy for participatory
teaching and learning. The finding further suggests that the use of metaphoric

gestures can support collaborative teaching and learning. Kellerman (1992) and
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Tellier (2006, 2008) showed the importance of these gestures for oral compre-
hension. Sime (2006, 2008) and Tellier (2006) analyzed how learners perceived
the gestures of their teachers and assigned them a sense. Allen (1995) and Tellier
(2008) experimentally demonstrated the impact of the reproduction of pedagog-
ical gestures on the memorization of lexical items in Foreign Languages for, re-
spectively, adult and child learners.

The second objective of the paper was to study the impact of metaphoric ges-
tures on students’ ability to learn Chinese language in Mali. In relation to this
objective, the findings revealed that metaphoric gestures were used to obtain and
sustain students’ concentration in class. Findings further revealed that students
expressed themselves in Chinese language through gestures. In support of these
findings, Kelly et al. (2017) established that hand gestures have an impact on the
production and understanding of native languages, and understanding and
learning of semantic parts of foreign languages. This indicates that metaphoric
gestures have positive influence on learners’ ability to able to speech a new lan-
guage within a short learning period.

Moreover, the finding indicates that metaphoric gestures have a positive im-
pact on the students’ cognition; it serves as memory clues for students to re-
member what they have learned but forgotten. Similar to the findings, Akcakoca,
Yazgan-Sag and Argun (2023) found that deictic gestures influence cognition,
especially in the physical environment; while representational gestures have an
impact on mental simulations of actions and perceptions. Also, Choi and Kim
(2017) argued that teaching strategies that encourage the use of analogical and
metaphorical reasoning can improve students’ design thinking, thereby resulting
in improved creative design processes.

The specific manifestation of a metaphor in the use of the hands thus provides
independent visible evidence of metaphorical thinking and supports the embo-
died nature of this pervasive cognitive phenomenon in communication (Cienki
1998; Cienki & Miiller 2008; Gibbs Jr., 2008). Furthermore, Chui (2017) con-
cluded that there is no difference between metaphorical conceptualization and
cognition. These arguments suggest that metaphoric gestures can have a positive
impact on students’ cognitive development, and their ability to memorize con-
cepts. Therefore, metaphoric gestures can be used by teachers and learners as a
tool for teaching and learning respectively.

In the article “Bringing Back the Body into the Mind” written by Macedonia
(2014: p. 3), she relies on neuroscientific studies that show that a word is stored
in the brain in the form of a complex network between different interconnected
neurons located in the region of the brain corresponding to learning. For in-
stance, in a Chinese language class, when a learner learns the word 2K g7 lai”
(stand up by standing up), the brain of a learner will associate the word >k g7
lar” with the action of “standing up”.

It seems to us, the gestures are so useful for learners during the learning of

Chinese phonology, especially when they are learning Chinese tones and pro-
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nunciation. These just keep the rhythm of speech, and they convey no semantic
content whatsoever. For instance, through observation, it can be found that stu-
dents use hand gestures in order to be able to pronounce Chinese tones accu-
rately. Moreover, the teacher gives an explanation about the Chinese language
tones, she raises the right palm to indicate that the first tone is “a high and flat
tone”. That makes the learner to master easily the four tones of Chinese lan-
guage. In Chinese language, the tones are not just a simple intonation of the
voice: the tones determine the meaning of your sentence. According to Chinese
language teachers at the Confucius Institute, Metaphoric gestures had a more
systematic and straightforward influence on the perception of intonation than
the perception of length. In other words, the teacher might use the Total Physi-
cal Response (TPR) teaching method developed by James Asher in the late 1960s
in California.

Therefore, metaphoric gestures play a big role in the teaching of the Chinese
language. As was mentioned earlier, when the teacher is trying to pronounce the
first tone as a flat, continuous sound, at the same time, he tends to use a hand
gesture to demonstrate it. And the students imitate the different gestures used by
the teacher during the learning process of tones. In the Chinese language, the
tones are not just a simple intonation of the voice: the tones determine the
meaning of your sentence. According to the teacher at the Confucius Institute,
Metaphoric gestures had a more systematic and straightforward influence on the

perception of intonation than the perception of length.

4. Conclusion

This paper explored the use of metaphoric gestures in teaching and learning
Chinese at the Confucius Institute in Mali. The study was necessitated by the fact
that similar studies had been conducted in other jurisdictions to investigate the
application of metaphoric gestures to aid effective teaching and learning, based
on the prowess of gestures as a good tool for human communication. The find-
ings of the study indicated that gestures are used in the Confucius Institute for
teaching and learning Chinese Language. Specifically, the findings revealed that
gestures are used in the study institution to introduce new Chinese lessons and
concepts, to describe and explain complex objects and ideas, and to create and
sustain participatory learning. On the part of the learners, the findings disclosed
that the use of metaphoric gestures has positive influence on their ability to
learn, express themselves in the Chinese language, and remember forgotten
concepts or lessons. Based on the discussions of the findings with similar find-
ings in the literature, one can conclude that gestures or metaphoric gestures are
used generally in teaching and learning and specifically in teaching and learning
languages, and in the context of the study teaching and learning Chinese lan-
guage. It is therefore recommended that stakeholders in education in general
and language studies in particular should encourage the conscious use of ges-

tures as a means of aiding teaching and learning.
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