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ABSTRACT

Chatbots have long been advocated for computer-assisted language
learning systems to support learners with conversational practice.
A particular challenge in such systems is explaining mistakes stem-
ming from ambiguous grammatical constructs. Misplaced modifiers,
for instance, do not make sentences ungrammatical, but introduce
ambiguity through the misplacement of an adverb or prepositional
phrase. In certain cases, the ambiguity gives rise to humor, which
can serve to illustrate the mistake itself. We conducted an online
experiment with 400 native English speakers to explore the use
of a chatbot to harness such humor. In an interaction resembling
an advanced grammar exercise, the chatbot presented participants
with a phrase containing a misplaced modifier, explained the am-
biguity in the phrase, acknowledged (or ignored) the humor that
the ambiguity gave rise to, and suggested a correction. Participants
then completed a questionnaire, rating the chatbot with respect to
ten traits. A quantitative analysis showed a significant increase in
how participants rated the chatbot’s personality, humor, and friend-
liness when it acknowledged the humor arising from the misplaced
modifier. This effect was observed whether the acknowledgment
was conveyed using verbal, nonverbal (emoji), or mixed cues.
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1 INTRODUCTION

Conversational agents, commonly known as chatbots, are programs
that can interact using natural language [2]. Conceptualized by Alan
Turing [49], chatbots have evolved from early keyword matching
implementations (e.g., ELIZA [51]), to pattern matching agents built
using the Artificial Intelligence Markup Language (e.g., ALICE [50]),
to complex knowledge-based models trained on corpora comprising
billions of words (e.g., Google’s Meena [4]). Nowadays, chatbots
come in a variety of architectures [11] and permeate almost every
domain of human-computer interaction (HCI) [14, 30, 48].

In education, conversational interfaces were incorporated into
learning environments as early as the 1970s [28]. Although their
suitability for computer-assisted language learning (CALL) was
quickly noted [38], it was only in the early 2000s that web-based
systems drew wider attention to the potential such interfaces had
for language practice [16, 21, 26]. A challenge for CALL systems,
however, is to provide meaningful feedback for mistakes caused
by ambiguous grammatical constructs [6, 35]. Sentences with mis-
placed modifiers, for instance, are not necessarily ungrammatical
but can portray the wrong message due to the awkward placement
of an adverb or prepositional phrase [31]. In some cases, misplaced
modifiers can cause unintended humor, as exemplified in: “My
client has discussed your proposal to fill the drainage ditch with his
associates” [20]. If chatbots are expected to act as conversational
partners, recognizing and handling these ambiguities appropriately
is not only important for pedagogical purposes, but also from the
perspective of human-agent interaction (HAI). Indeed, the Comput-
ers Are Social Actors (CASA) framework postulates that interactive
computers are perceived as agents subject to the social norms of
human interaction [37]. This perception becomes even more pro-
nounced when human-like traits such as humor are conveyed by
the computer [34]. Guided by CASA, our objective was to explore
how a chatbot’s acknowledgment of humor affected the way it
was rated along ten different anthropomorphic traits. Moreover,
to contextualize our study, we embedded our chatbot within a
simulated language learning exercise. In the following section, we
motivate our approach by presenting a literature review covering
the intersection of humor, language learning, and chatbots.

2 BACKGROUND AND MOTIVATION

Several studies have emphasized the positive effects of using hu-
mor in the language classroom [1, 7, 15, 44, 47]. Bell [9] provided
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suggestions for incorporating humor in second language (L2) learn-
ing, while Wu [53] implemented humor in English as a foreign
language (EFL) learning and found improvements in students’ Eng-
lish proficiency. The potential to use humor to explain ambiguous
grammatical constructs was captured by Holmes [24], who paired
misplaced modifiers with a depiction of their alternative meanings,
thus illustrating the ambiguity they introduce. Nevertheless, the
use of chatbots to harness humor arising from such grammatical
constructs remains unexplored.

To inform the study of this potential new use case, we built on
the design of chatbots equipped with humor capabilities [17, 45],
as well as their application to language learning [10, 13]. Early
implementations of chatbots for L2—such as CSIEC [26]—paved the
way for research incorporating them into education with a focus
on learner autonomy [3] and open learner models [29]. However,
despite increased adoption of chatbots in CALL, researchers have
identified several challenges, some of which (e.g., restrictive scripts,
dependency on correct user input, inability to stay relevant) have
been noted in recent work [22, 41]. Challenges surfaced by two
studies in particular motivate our focus on ambiguous grammatical
constructs. A first study [12] evaluated the language resources of
chatbots to better understand their potential as a tool for teaching
English as a second language (ESL), finding several problematic
areas, such as their ability to handle grammatically incorrect input
sentences and to incorporate their knowledge in follow-up ques-
tions. A subsequent study [13] investigated the linguistic accuracy
of ESL chatbots, concluding that current chatbots did not make
robust conversational partners, in part due to improper handling of
nonsensical and meaningless, yet grammatically correct sentences.

The challenges highlighted by the aforementioned studies stress
the fact that our understanding of the factors affecting chatbot user
experiences is limited [19]. Our study contributes to addressing this
gap in the research. Given that users are increasingly expecting
humor in their interactions with chatbots [33], our focus was to shed
more light on how a chatbot’s use of humor affects user experience
and to explore how these perceptions might be dependent on the
nature of the humor and on the context in which the chatbot is
deployed. By harnessing humor arising from misplaced modifiers
and embedding the interactions within a task-oriented grammar
exercise, we investigated chatbot user experiences that have not
been addressed as of yet. Specifically, our approach was to examine
whether a chatbot that reacted to humorous misplaced modifiers
within an interaction resembling an advanced grammar exercise
was rated more positively than one that completed the task without
explicit acknowledgment of the humor. To assess this effect, we
conducted an experiment evaluating the use of verbal and nonverbal
cues to convey the perception of this type of humor. We present
our experimental design in the following section.

3 METHODOLOGY

We followed a between-subjects, 2 X 4 factorial design, with two
phrases and four acknowledgments. The phrases were selected from
the results of a preliminary survey in which subjects were asked to
rate the funniness of 45 sentences with misplaced modifiers. We
chose the phrases “The candidate was falsely accused of covering
up a crime by the media.” (P1) and “Each rancher must choose the
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appropriate method of castration for himself.” (P2), as they obtained
the lowest and highest mean rating, respectively. The acknowledg-
ments comprised a control, i.e., no acknowledgment (C), and three
treatments, emoji-only (T1), verbal-only (T2), and verbal and emoji
(T3). Hereafter, we refer to conditions by the treatment/phrase code
combination (e.g., CP1, T3P2).

We used Prolific [40] to recruit native English speakers who
were born and currently live in the United States. For each of the
eight conditions, we recruited 50 participants. A Kruskal-Wallis
H test on the results of a pre-questionnaire indicated that there
were no significant differences in participants’ familiarity with
chatbots (H = 2.89, p = 0.895) or frequency of interactions with
chatbots (H = 1.56, p = 0.980). However, chi-square tests showed
slight discrepancy in gender balance for conditions T1P2 (y? =
5.80, p = 0.016) and T3P1 ()(2 =3.92, p = 0.048), while ANOVA tests
indicated a slight deviation from the global mean age (¥ = 32.00,
SD = 11.75) in conditions CP1 (x = 36.72, SD = 13.14) and T1P1
(% = 27.1, SD = 10.38).

For all conditions, we configured a rule-based chatbot interface
to run three short exchanges with participants. The first exchange
introduced the grammatical context of the interaction. The chatbot
explained that it had been reviewing an article and had found a
sentence that stood out in the text. It then presented either P1 or
P2 and asked the participant if the meaning of the sentence was
clear. The participant could reply with “Yes”, “No”, or “I'm not sure”.
The second exchange consisted of an explanation of the ambigu-
ity caused by the misplaced modifier, with variations across the
experimental conditions. In the control condition, the exchange
consisted solely of the explanation. In the treatment conditions,
the explanation was followed by (i) a rolling on the floor laughing
(ROFL) emoji (T1), (ii) the text “I find it hilarious!” (T2), or (iii) both
the text and the emoji (T3). In all conditions, the exchange ended
with a question asking participants if they agreed with the inter-
pretation. Once more, participants could reply with “Yes”, “No”, or
“I'm not sure”. Finally, the chatbot proposed a reworded version of
the original phrase to address the misplaced modifier. It then asked
participants if the suggestion was good. As before, participants
could reply with “Yes”, “No”, or “I'm not sure”. A sample interaction
for the T1P2 condition is depicted in Fig. 1.

Participants then completed a questionnaire in which they rated
the chatbot. To select the traits along which participants rated
the chatbot, we first adapted questions addressing the perception
of social traits (e.g., likability, friendliness, attentiveness) on ar-
tificial agents [8, 54]. Second, we incorporated items to address
conversation-specific traits such as naturalness and continuity [23].
Third, we included questions regarding personality and humor.
Finally, we included a question on grammar, which has been iden-
tified as a barrier for the adoption of chatbots as conversational
partners [13]. The result was a post-questionnaire with two main
sections. In the first section, we asked participants to rate the chat-
bot using a five-point Likert scale (1 = “least”, 5 = “most”) with
respect to seven traits. In the second section, we asked participants
to respond to three statements concerning three different traits
using a five-point Likert scale (1 = “strongly disagree”, 5 = “strongly
agree”). Within each section, questions were randomly shuffled
for each participant. In summary, the ten traits captured by the
instrument were (i) personality, (ii) humor, (iii) common sense, (iv)
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WordBot

| was going over an article | found online, and this sentence stood out in the text:
"Each rancher must choose the appropriate method of castration for himself."

Is the meaning of this sentence clear to you?

To me, it reads as if the rancher is castrating himself.

Lo

7
Y
Do you agree?

1 would suggest rewriting the sentence as follows:

Figure 1: A sample interaction with the chatbot.

friendliness, (v) likability, (vi) naturalness, (vii) continuity, (viii)
rapport, (ix) attentiveness and (x) grammar.

4 RESULTS

For all ten traits considered, the results of Mann-Whitney U tests
and the differences in mean Likert score between treatment and
control conditions are summarized in Table 1. Each trait was con-
sidered independently, with a significant result indicating that a
treatment resulted in a significantly different distribution of ratings
from its respective control. In this section, we report on the results
of interest. When included, an increase (+) or a decrease (-) in mean
Likert score is with respect to the corresponding control condition.
For brevity, all tests refer to Mann-Whitney U tests.

Both personality and humor showed highly statistically sig-
nificant increases across all treatment and phrase combinations.
For personality, the largest increase for P1 (+1.02) was seen in
T3 (U = 1856.0, p < 0.001), while for P2 it was (+1.10) in T1
(U = 1940.5, p < 0.001). The smallest increase for P1 (+0.78) was
in T2 (U = 1693.5, p = 0.002), while for P2 (+0.94), it was in T3
(U = 1861.5, p < 0.001). Pairwise tests between treatment con-
ditions showed no significant differences. For humor, the highest
increase was seen in T1, both for P1 (+1.94, U = 2199.5, p < 0.001)
and P2 (+1.96, U = 2202.0, p < 0.001). The smallest increase was
seen in T3, both for P1 (+1.84, U = 2152.0, p < 0.001) and P2
(+1.72, U = 2127.5, p < 0.001). Again, pairwise tests between treat-
ment conditions showed no significant differences. An increase in
friendliness was also seen across all treatment and phrase com-
binations, though it was not statistically significant for the T2P2
(+0.32,U = 1476.5,p = 0.085) and T3P2 conditions (+0.08,U =
1289.5,p = 0.771). Other treatment conditions had consistent in-
creases ranging from +0.34 (U = 1515.0, p = 0.046) for T3P1 to +0.40
(U = 1554.5,p = 0.019) for T1P2. Pairwise tests showed a signifi-
cant difference only between T1P2 and T3P2 (U = 971.0, p = 0.031).
Continuity, rapport, grammar, common sense, and likability
all showed mixed effects, with significant decreases observed in
T2P1 for rapport (—0.36, U = 981.0, p = 0.050) and T3P2 for com-
mon sense (—0.48, U = 894.5, p = 0.010). Pairwise tests between the
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treatment conditions within each trait showed a significant differ-
ence between T3P2 and T2P2 for grammar (U = 975.5, p = 0.040),
and T3P2 and T1P2 for common sense (U = 769.0, p < 0.001).

Finally, the results for naturalness and attentiveness showed
a consistent decrease across all conditions except T3P1 for natu-
ralness, which remained equal. Pairwise tests between treatment
conditions for naturalness showed no significant differences. Of
particular note is condition T3 for attentiveness, which experienced
the largest decrease both for P1 (-0.30, U = 1032.0, p = 0.100) and
P2 (-0.52, U = 925.5, p = 0.019). Pairwise tests between treatment
conditions for attentiveness showed a significant difference only
between T2P2 and T3P2 (U = 931.0, p = 0.021).

5 DISCUSSION

Although we observed statistically significant increases across all
treatments for personality and humor, this was not the case for the
other eight traits. However, there are a number of promising results
and parallels with previous findings.

First, the increases for humor across all treatment conditions
indicate that the direct effect of our manipulation—to acknowledge
humor—was achieved. Moreover, the positive correlation between
the effects on humor and personality is aligned with work that has
highlighted a close relationship between both traits [33, 46]. The
observed effects also have implications in practice. As personality
has been found to help chatbots gain user trust and provide a
more engaging and enjoyable experience [25], chatbots should
incorporate behaviors that target improving how users perceive
their personality. If this improvement can be achieved with a simple
interaction similar to the ones used in this study, it would provide
an alternative to the use of jokes, which have been widely used
for introducing humor into HCI [17, 42, 43, 53], but might become
repetitive if overused [19]. In language learning, one could envision
a chatbot that sparsely incorporates the type of interaction used in
this study, either by reacting to user inputs that contain misplaced
modifiers or through short, predefined exercises on the topic.

Second, we did not observe any significant differences in nat-
uralness, continuity, or grammar under any treatment condition.
Since these are traits related to the conversational capability of
our chatbot, our results suggest that the introduction of an ac-
knowledgment did not affect the user’s perception of the chatbot’s
ability to communicate. Ensuring naturalness and continuity of
conversation when introducing diversions is especially important
for task-oriented interactions, for which traditional views regarded
humor as distracting and time-wasting [36]. Considering these con-
versational traits only, our results suggest that the interactions used
in the treatment conditions pose little risk of eliciting significant un-
intended negative effects. These findings could be used to argue for
implementing such interactions in task-oriented chatbots for CALL.
Chatbots that can provide relatable explanations through humor
without sacrificing user experience could be a positive enhance-
ment for CALL systems. A recent study on the use of the writing
software Grammarly suggested that it be used in conjunction with
an academic learning advisor (ALA) to provide support due to oc-
casionally confusing or inaccurate feedback [39]. Incorporating a
chatbot that could serve this purpose when the ALA is not available,
or in blended and remote learning contexts, could help mitigate
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Table 1: Means and Standard Deviations (SD) for Five-Point Likert Scores by Trait and Phrase

. Control Treatment
Trait Phrase
©) Emoji-Only (T1) Verbal-Only (T2) Verbal and Emoji (T3)
Pl 4.04(0.88) 3.72(1.21) 4.02 (1.08) 4.04 (0.99)
Naturalness P2 4.14(0.70) 4.12(0.82) 4.04 (1.01) 3.82 (1.14)
Continuit Pl 428 (1.03) 434 (1.04) 4.22 (0.84) 4.16 (0.89)
Y P2 4.20(0.76) 4.26 (0.75) 4.08 (1.01) 4.00 (0.95)
. Pl 294(1.17) 378 (115"  3.72 (L11)* 3.96 (1.09)"**
Personality P2 3.12(1.06) 4.22(0.89)"**  4.16 (0.91)**  4.06 (0.91)**
Pl 4.18(0.85) 4.02(1.08) 3.82 (0.96)" 3.84 (1.02)
Rapport
P2 3.88(0.85) 4.06(0.84) 4.02 (0.98) 3.74 (0.99)
Pl 200(1.09) 3.86(1.34)"**  3.94(1.08)**  3.84 (1.67)"**
Humor . .
P2 250(1.28) 4.32(0.87) 4.46 (0.86) 4.22 (0.84)
Crammar Pl 430(0.79) 4.56(0.61) 4.44 (0.67) 4.42 (0.86)
P2 4.40(0.76) 4.40 (0.70) 4.46 (0.68) 4.12 (0.85)
Pl 4.06(1.02) 4.10(1.05) 3.92 (1.01) 412 (0.94)
Common Sense 1) 4 1g(0.87) 434 (0.77) 4.00 (1.12) 3.70 (0.95)"*
Attentivencs Pl 4.44(0.79) 4.24(1.02) 4.18 (0.96) 4.14 (0.97)
P2 4.18(0.94) 4.12(0.82) 4.16 (1.02) 3.66 (1.15)*
. Pl 4.12(0.92) 4.48 (0.81)" 4.48 (0.74) 4.46 (0.76)"
Friendliness P2 420(0.90) 4.60(0.61)* 452 (0.61) 4.28 (0.78)
. Pl 4.20(0.93) 4.22(0.95) 430 (0.93) 4.18 (0.87)
Likability P2 4.18(0.85) 4.24(0.82) 4.26 (0.88) 3.98 (0.98)

Results in blue indicate an increase with respect to the control condition while those in red indicate

a decrease. Results in bold are statistically significant (*p < 0.05, **p < 0.01, ***p < 0.001).

this issue. Nevertheless, significant decreases in the results of three
other traits (rapport, common sense, and attentiveness)—though for
each observed in only one condition/phrase combination—serve as
areminder that playful interactions such as the acknowledgment of
humor can introduce an overall higher expectation of the chatbot,
which the chatbot might not be able to extend to other traits [32].

6 LIMITATIONS AND FUTURE WORK

Our study has certain limitations that are worth addressing in fu-
ture work. The first limitation stems from the use of only two
phrases with possibly limited intrinsic funniness. Phrases could
have also had other unmeasured attributes (e.g., offensive, confus-
ing), introducing biases that were not captured in the preliminary
survey. Further exploring the effect of the phrase on our results
will provide more rigorous conclusions on the effects of the treat-
ments. A second limitation concerns external validity. To minimize
misapprehension, we only recruited native English speakers. Al-
though misplaced modifiers also affect native speakers [18, 27], a
logical next step would be to validate our current findings with ESL
learners. Applicability to other languages and demographic groups
also needs to be tested, as perceptions of human traits, especially
humor, might be contingent on cultural and linguistic factors [5].
Moreover, our questionnaire was explicitly built to complement
the short nature of the interaction with our chatbot, but traits such
as humor and personality are multifaceted in nature and could be
better captured by a more robust questionnaire. Another limita-
tion is with respect to the interactions with our chatbot, which

lacked real-world context, had a fixed script, and only allowed par-
ticipants to reply using quick response buttons. Future research
could benefit from embedding the interaction within a real-world
setting and providing more flexibility, such as open-ended typing
and conversational scripts that adapt to user inputs. Finally, while
a disembodied, text-only conversational agent was suitable for our
experiment, exploring whether the effects can be reproduced with
embodied and/or voice-based agents would be useful in practice.

7 CONCLUSIONS

Our findings suggest that chatbots could indeed harness humor
from ambiguous grammatical constructs to strengthen anthropo-
morphic perceptions of traits such as personality and friendliness.
These findings contribute to the design of research-informed educa-
tional applications, and more specifically to the implementation of
strategies for incorporating humor in human-chatbot interaction
for language learning. Possible applications outside language learn-
ing include adaptations for introductory programming courses,
where humor could be useful for teaching software engineering
best practices given the wide use of chatbots on software devel-
opment platforms [52]. In future work, we aim to consolidate the
design of our chatbot to explore these extensions and replicate our
study in a field experiment.
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