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Semi-open-ended questions (SOE) are commonly used in online foreign language
assignments; however, the effects of online feedback on these question types
have received limited research attention. To address this gap, the present study
employed an instructor survey and an in-class experiment to investigate how different
forms of immediate feedback to SOE questions influence learning outcomes and
judgment of learning (JoL). Survey findings revealed that although most instructors
had access to platforms enabling immediate feedback, few utilized this feature for
open-ended questions. Moreover, a majority of instructors believed that the most
effective approach was to provide both correct responses (CR) and elaborated
feedback (EF). Contrary to these beliefs, our experimental findings demonstrated
that CR alone—feedback that simply provides the correct answer—was more
effective than more complex feedback conditions, including a combination of CR
and EF. Students who received CR required the least time, achieved the highest
learning gains and reported stronger JoL, while CR and EF together did not
yield additional benefits despite requiring more time to process. These findings
challenge the common assumption that “more feedback is always better” and
highlight the efficiency and pedagogical value of CR feedback for SOE questions
in online foreign language learning. The study offers practical implications for
instructors designing feedback strategies in technology-mediated environments.

KEYWORDS

semi-open-ended questions, online learning, foreign language learning, immediate
feedback, correct response, elaborated feedback, judgment of learning

1 Introduction

Given the ongoing digital transformation, online automated feedback has become readily
available across diverse educational contexts, and its positive effects on learning outcomes have
been widely recognized (Swart et al., 2019). A substantial body of research (e.g., Ma et al.,
2014) has demonstrated the effectiveness of immediate online feedback in promoting learning.
Among the current available research on immediate online feedback, most focuses on close-
ended questions in the STEM field, there is a paucity of studies on immediate feedback for
semi-open-ended (SOE) questions in the realm of online learning as well as in the field of
foreign language (FL) learning.

The limited research in this area can be attributed to the variability of correct answers to
open-ended questions and SOE questions, particularly in terms of sentence form and word
usage. Instructors are often confronted with a dilemma: either acquiring expertise in natural
language processing and machine learning techniques to design assignments capable of
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autonomously providing immediate feedback to SOE questions
(Zhang et al., 2022), or they must rely on pre-designed questions
available through platforms that are closely tied to specific textbooks
and limited in the scope of questions they can support.

At the same time, SOE questions are commonly employed in FL
assignments and are used more frequently than multiple-choice
questions or questions with concise answers. However, grading these
assignments subjectively is a time-consuming task. As a result of the
grading challenges associated with SOE questions, instructors may
be hesitant to utilize them. Nevertheless, the provision of immediate
feedback during online learning should not be restricted solely to
question types with single correct answers. The present project aims to
explore the effects of immediate feedback beyond close-ended questions,
with a specific focus on SOE questions in the context of FL learning. This
research sheds light on the need to alleviate the workload of instructors
while ensuring timely and consistent feedback for students.

In this study, we distinguish among three types of assessment
items commonly used in online foreign language learning: closed-
ended questions, SOE questions, and open-ended questions. Closed-
ended questions, such as multiple-choice or true/false items, allow for
a fixed set of responses and are well-suited for automated scoring and
feedback. At the other extreme, fully open-ended questions require
extended responses, such as essays or personal reflections, which
demand higher levels of interpretation, critical analysis, and subjective
evaluation (Bonotto, 2013). Positioned between these two, SOE
questions involve short but flexible responses, such as applying a target
grammar structure in a sentence or producing a lexical item in context
(Zhang et al., 2022). Because SOE questions combine the efficiency of
shorter responses with the variability of open-ended production, they
represent a particularly challenging area for automated feedback in
online learning environments. Accordingly, the present study focuses
specifically on SOE questions, with an emphasis on their role in
assessing grammatical accuracy and lexical knowledge.

2 Literature review

A comprehensive literature review on the feedback types in
student learning and the effects of feedback on the judgment of
learning is presented, along with the selection of four feedback types
for the present study.

2.1 Immediate online feedback types

The provision of immediate feedback via online platforms for
student learning holds immense importance in today’s digital era.
With the increasing prevalence of online education and remote
learning, the availability of immediate feedback has become even
more crucial. Immediate feedback online allows students to receive
timely guidance about their performance, comprehension, and
progress, enabling them to correct errors, reinforce their
understanding, and adjust their learning strategies accordingly
(Epstein et al., 2002).

Shute (2008) summarized six types of feedback: no feedback
(NF), verification (also called knowledge of results), correct
response (CR), try again, error flagging, and elaborated feedback
(EF). Swart et al. (2019) provided a summary of previous studies on
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feedback types and emphasized the categorization of feedback into
two sub-categories, namely verification and elaboration, based on
an information processing perspective. In our study, verification
refers to feedback that involves confirming the accuracy or
correctness of a task. Feedback types that do not necessitate
verification of students’ responses have been employed to provide
immediate feedback to SOE questions in the experiment of this
study, assuming that instructors do not have access to online auto-
grading engines. When considering the absence of verification, the
feedback types commonly utilized for SOE questions, as outlined by
Shute (2008), included NF, CR, and EF addressing the target
concept. These feedback types were arranged in ascending order of
information complexity, ranging from the simplest to the most
complex. In addition, they differ in whether they include a verifiable
model (CR) or consist solely of explanation without a verifiable
model (EF).

Different types of feedback have varying complexities and effects
on learning, as supported by previous research (Enders et al., 2021).
Existing studies have generally supported the notion that immediate
feedback of different complexities enhances error correction compared
to the absence of feedback (Kuklick et al., 2023). A large number of
studies have supported the idea that the effectiveness of feedback
increases with its complexity (Van der Kleij et al., 2015). Wisniewski
etal. (2020) ran a meta-analysis on educational feedback research and
found that the greater the amount of information contained in
feedback, the more effective it tended to be. Swart et al. (2019) found
that elaboration feedback outperformed verification feedback in
learning from text. Enders et al. (2021) conducted a study and found
that elaborated feedback yielded superior results compared to
verification plus correct response in an assessment involving close-
ended questions, with Kuklick et al. (2023) further supporting
this finding.

However, a body of research has yielded findings contrary to the
commonly held belief that more elaborated feedback is beneficial for
learning (Golke et al., 2015). Kulhavy et al. (1985) demonstrated that
feedback versions with higher complexity have a minor impact on
students’ self-correction of errors. Conversely, feedback with lower
complexity offers greater advantages to learners in terms of efficiency
and outcomes compared to complex feedback. Riith et al. (2021)
compared the effects of verification plus correct response feedback
and elaborated feedback on learning scores with mobile quiz apps but
did not find a difference. Kuklick et al. (2023) found that although all
feedback enhanced learning compared to no feedback, EF did not
outperform CR. Jachnig and Miller (2007) observed that students
might necessitate additional time to process more complex messages,
potentially diminishing the efficiency of elaborated feedback. While a
longer duration of time spent can serve as a positive indicator of
motivational attentiveness, it does not necessarily increase learning.

It is important to note that in the majority of the reviewed studies,
both elaborated feedback and correct response feedback were
accompanied by verification (Van der Kleij et al., 2015). One major
reason is that most studies have focused on close-ended questions.
Providing verification before presenting more complex information
for close-ended questions is a common practice to establish a solid
foundation for learning. Feedback that includes verifications has been
observed to outperform feedback without verifications (Kuklick and
Lindner, 2021). Unfortunately, immediate feedback to open-ended
questions typically lacks verification.
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The complexity of feedback and the presence of a verifiable
model in relation to open-ended and SOE questions has received
relatively little research attention. The majority of research on
feedback for open-ended questions has primarily centered on natural
language processing methods, which facilitate the automatic
evaluation of students’ answers. In the broader field of educational
research, Attali and Powers (2010) conducted two experiments to
examine the effects of providing immediate versus no feedback on
open-ended verbal and math questions in an online environment.
Their findings indicated that participants who received immediate
feedback scored significantly higher than those who did not receive
feedback. Unfortunately, we did not come across any studies in the
FL learning field specifically focusing on the provision of immediate
feedback for open-ended questions in the absence of auto-
grading mechanisms.

To obtain a more comprehensive understanding of the influence
of feedback types provided following SOE questions, the current study
employed four distinct feedback types that varied in complexity,
differing in whether they included a verifiable model or a detailed
explanation. These types included (1) No Feedback (NF), which did
not provided feedback except for telling students “answer recorded”;
(2) Correct Response (CR), which provided an implicit form of
verification through a model answer to the question; (3) Elaborated
Feedback (EF), which provided a detailed explanation of the required
learning target by listing all the attributes; and (4) All Feedback (AF),
which encompassed both CR and EE

2.2 Feedback and judgment of learning

Beyond its effects on learning outcomes, feedback has also been
suggested as a valuable instrument for enhancing students’
metacognitive skills related to performance (Butler et al., 2008;
Labuhn et al., 2010; Stone, 2000; Urban and Urban, 2021). Judgment
of learning (JoL) is a metacognitive process through which individuals
predict or assess their own learning and memory performance on a
particular task or material. It involves estimating the likelihood or
certainty of being able to recall or recognize information in the future
(Rhodes, 2016). By examining JoL, we can gain a better understanding
of how students assess their own learning from different types of
feedback and how different types of feedback affect students’ JoL.

There are several learning theories that help explain the concept
of JoL and its relationship to feedback. Among these is cognitive load
theory, which suggests that learners have limited cognitive resources
and that the allocation of these resources can impact their ability to
make accurate judgments about their learning (Sweller, 1994). Based
on this theory, feedback that is concise, clear, and well-structured can
reduce cognitive load and facilitate more accurate JoL.

Another relevant theory that contributes to the understanding of
JoL and feedback is metacognitive theory. According to this theory,
individuals possess metacognitive awareness and monitoring abilities
that allow them to assess their own learning and make judgments
about their future performance. Within this framework, feedback
plays an important role by providing learners with valuable
information about their current level of understanding or
performance. Armed with this feedback, learners can then evaluate
their progress and make informed decisions about how to adjust their
learning strategies accordingly (Flavell, 1979; Pintrich, 2002).
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Furthermore, self-regulated learning theory emphasizes the role
of feedback in self-regulation processes such as goal setting,
monitoring, and adjusting strategies (Zimmerman, 2000). Feedback
provides learners with information about the effectiveness of their
strategies and helps them make informed decisions about how to
improve their learning.

Given the existing body of research indicating a positive
correlation between higher confidence levels and enhanced
information retrieval from memory, we incorporated students’ JoL
into our investigation and examined whether different types of
feedback had an impact on students’ JoL. In the context of this study,
JoL refers to students’ self-evaluated scores indicating their predictions
of their own learning outcomes following the receipt of feedback. To
minimize the potential impact of JoL on learning outcomes, the cues
of our JoL questions were intentionally designed differently from the
test questions (Myers et al., 2020). The example of JoL question can
be found in the section of 5.1.4.

2.3 Semi-open-ended questions in foreign
language learning

Online teaching and learning in the FL field have been extensively
examined from various perspectives, including design and teaching
guidelines, particularly in response to the COVID-19 pandemic.
Moreover, an increasing application of technology has been witnessed
in the context of Chinese FL learning (Liu et al., 2022). Research has
shown that open-ended questions develop students’ problem-solving
skills (Bonotto, 2013). The utilization of open-ended items allows FL
students to engage in real-life problem-solving scenarios where certain
information may be missing and where there is not a single
predetermined solution. This approach encourages FL students to
employ reasoning skills and actively contribute to the discussion by
making assumptions and providing comments about the
missing information.

Compared to multiple-choice questions that provide an answer list
with options for students to select from, short-answer questions require
respondents to construct a response. Responses to short-answer
questions are usually between one and a few sentences in length. Ye and
Manoharan (2018) classified the answers to short answer questions with
two categories, concise and descriptive, which are also often referred to
as close-ended questions and open-ended questions. Concise answers
are fixed, and students are required to provide a number, a word, or a
phrase that is unique. For example, for the question “When was the Qin
dynasty founded?” the sole answer should be “221BC” A descriptive
answer consists of one or a few sentences. “What majors are
you interested in? Please explain your reasons” is one example in which
the answers are open-ended and students can answer based on their
own experiences. Zhang et al. (2022) identified a third category of short
answer questions, known as SOE questions, which falls between the two
previously described categories. SOE questions requires students to
express their subjective opinions within a given context, often using
specific grammatical structures or key words. For example, to help
students practice the Chinese grammar pattern involving the structure
% (bd), an SOE question might ask: “Give a command to a robot using
the 4 (b3) structure to tell it to do a chore for you” A sample answer
could be a sentence using the grammar structure: “f% 5% ¥ T-1§+ (B4
zhuozi ca ganjing),” which translates to “Clean the table”
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In the present study, our focus was specifically on SOE questions
that elicit simple answers with a restricted range of acceptable responses.
We did not include open-ended questions that require more complex
answers involving critical thinking, information analysis, and detailed
explanations or arguments. For the sake of brevity and clarity, we refer
to our research targets as SOE questions that require the learner to
provide a short, concise answer to a question while still allowing for
some variability in the response. SOE questions often begin with an
open-ended prompt but then provide specific instructions or parameters
for the response. These questions are often used in FL education settings
to assess a student’s understanding of a specific topic or usage of
language. Commonly used SOE question types in FL learning include
translating, making sentences with a provided structure, completing
dialogues, and answering questions based on the text.

Some studies have used constructed-response questions to
indicate open-ended questions. We do not use constructed-response
questions because this is a broader concept that ranges from fill-in-
the-blank questions to essay writing questions (Kuechler and Simkin,
2010), and it is more often used for essay writing assessment
(Livingston, 2009). Due to the fact that certain scoring engines have
the technical capability to grade SOE questions (Livingston, 2009),
we do not use non-computer-gradable questions to define the question
type we are investigating either, although these technologies are not
yet widely accessible to frontline instructors.

3 Study aims
3.1 Research questions

Building on previous research, the primary objectives of this study
are to examine Chinese foreign language (FL) instructors’ beliefs and
practices regarding the provision of immediate online feedback, to
explore how different types of immediate online feedback influence
students’ performance in responding to SOE questions, and to
investigate the impact of immediate feedback on students’ judgments
of learning (JoL). To address these goals, the study employed an
instructor survey and an experimental design to investigate the
following research questions:

RQI. What are instructors’ beliefs and practices regarding the
provision of immediate feedback, particularly for SOE questions?

RQ2. How do different types of immediate online feedback (CR,
EE AF NF) affect students’ learning outcomes on SOE questions?

RQ3. How does the complexity of feedback influence students’
metacognitive JoL?

RQ4. Do students’ performances in response to different types of
feedback align with instructors’ perspectives on the effectiveness

of feedback types?

3.2 Research hypotheses

Given the previous literature results, we hypothesized that
instructors believe that high complexity feedback (AF) to SOE
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questions would lead to greater learning gains (H1), and that their
instructional practices would align with these beliefs (H2). CR, EF,
and AF would outperform NF (H3), and AF would potentially be the
most effective in enhancing learning (H4). Students receiving more
complex feedback with EF will achieve greater learning gains than
those receiving only CR (H5). For the relationship between time spent
on feedback and learning, we anticipated that the duration of time
spent on feedback messages would positively predict learning gains
(H6). We also hypothesized that feedback with high complexity (AF)
would yield greater JoL scores compared to CR and EF (H7). Finally,
students’ performances in response to different types of feedback align
with instructors’ perspectives on the effectiveness of feedback
types (H8).

To better align the research questions with the hypotheses, Table 1
presents a map that links each research question to its corresponding
hypothesis and clarifies how the data collection instruments
(Appendices A and B) were designed to address them.

4 Instructor survey
4.1 Survey objectives

Despite the popularity of SOE questions in the field of FL learning
and the recognized role of immediate feedback in online learning, the
provision of immediate feedback on SOE questions during online
learning is limited, probably due to the challenges associated with
subjective grading. It is important to note that although many
instructors do not have access to ready-made question banks that offer
auto-graded immediate feedback with verifications for SOE questions,
this does not imply that feedback for SOE questions cannot
be provided or that instructors are unable to offer timely responses.
Two common approaches for providing immediate feedback to SOE
questions without the support of auto-grading systems are CR, which
offers correct sample answers, and EF, which provides detailed
explanations such as grammar pattern rules.

Prior to delving deeper into the experiment, we first gathered the
perspectives of instructors on this topic. Instructors are the ones
directly responsible for delivering the assignments and feedback. Their
understanding of the students, teaching styles, and learning needs is
invaluable. By conducting an instructor survey, we can gain insights
into the challenges they face, their preferences, and their expectations
for the experiment. An instructor survey (see Appendix A) was
designed to explore the attitudes, opinions, and practices of K-16
Chinese FL instructors regarding feedback on online assignments and
to investigate their views on providing immediate feedback, especially
for SOE questions.

4.2 Instrument

The survey used for data collection was developed by the author
and reviewed by two Chinese language instructors. The survey was
written in English and included four sections with 15 questions
in total.

Section 1 included two general questions asking about the type(s)
of institutions where the instructors taught and at what language level
they taught.
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TABLE 1 Alignment of research questions, hypotheses, and data collection instruments.

Research question
(RQ)

RQI. What are instructors’ beliefs
and practices regarding the
provision of immediate online
feedback, particularly for semi-

open-ended (SOE) questions?

Corresponding hypothesis (H)

HI. Instructors generally believe that more complex feedback (e.g., AF)
leads to higher learning gains. H2. Instructors’ practices align with

their beliefs.

Data source/
instrument
(appendices)
Instructor Survey
(Appendix 2: Survey

Questionnaire)

10.3389/feduc.2025.1654809

Analysis

Descriptive and inferential
statistics of survey responses

(frequency, percentages).

RQ2. How do different types of
immediate online feedback (CR,
EFE, AF, NF) affect students’
learning outcomes on SOE

questions?

H3. Feedback conditions (CR, EE, AF) will outperform no feedback
(NF). H4. AF will be the most effective condition for enhancing
learning outcomes. H5. Students receiving more complex feedback
with EF will achieve greater learning gains than those receiving only
CR. H6. Longer time spent reading feedback messages predicts higher

learning gains.

In-class Experiment
(Appendix 2:

Experimental Materials)

Robust ANOVA and boxplots
of posttest scores across
conditions: identification of
which feedback type(s) led to
the greatest learning gains.
Robust linear regression
models for each posttest result:
assess the effects of two factors
(with or without CR and with
or without EF).

Robust linear regression model
of time spent on feedback and

learning gains.

RQ3. How does the complexity of
feedback influence students’
metacognitive judgments of

learning (JoL)?

H7. More complex feedback (AF) will yield higher JoL scores than
simpler feedback (CR).

In-class Experiment
(Appendix 2:
Experimental Materials;

JoL ratings)

Robust linear models of JoL
confidence and learning gain
scores: compare JoL scores

across CR, EF, AF conditions.

RQ4. Do students’ performances
in response to different types of

feedback align with instructors’

H8. Students’ performances in response to different types of feedback

align with instructors” perspectives on the effectiveness of feedback

types.

Instructor Survey
(Appendix 1) and In-class
Experiment (Appendix 2)

Compare survey response
findings to the experiment

findings.

perspectives on the effectiveness

of feedback types?

Section 2 included seven questions in total. The first six questions
were related to homework assignments and perspectives on providing
immediate feedback to close-ended questions, open-ended questions,
and SOE questions. To ensure that instructors understood the
definition of SOE questions, an example was provided. The seventh
question (Question 9) asked instructors which method they used
more often when assigning homework: an online platform with the
option to provide immediate feedback or another format that could
not provide immediate feedback (e.g., written homework or email/
upload answer sheet). Based on the feedback, instructors were asked
to answer questions either in Section 3 or Section 4.

Section 3 was designed for instructors who used an online
platform with the option to provide immediate feedback for
homework assignments. This section consisted of three questions:
How often do you use online tools to provide immediate auto-
feedback to close-ended questions, open-ended questions, and SOE
questions when assigning homework through an online platform?
How do you provide immediate feedback to questions that are not
auto-gradable? When assigning homework without immediate auto-
feedback, how long does it usually take for students to receive feedback?

Section 4 was designed for instructors who did not use an online
platform with the option to provide immediate feedback, and three
questions were asked: How would you rate the helpfulness of providing
immediate feedback to questions that are not auto-gradable for

Frontiers in Education

students? Which type of immediate feedback for non-auto-gradable
questions do you believe would be most effective? When assigning
homework, how long does it usually take for students to
receive feedback?

4.3 Participants

Participants were Chinese language instructors in the
United States who teach K-16.

4.4 Data collection and analysis

The survey was conducted using a web-based platform called
Qualtrics that allowed participants to respond to a series of
questions via their personal electronic devices. After receiving
official IRB approval in late March 2023, the recruitment of
participants for the survey was carried out using a combination of
email, social network platform WeChat, and personal or professional
contacts. The survey was designed to take approximately 10 min to
complete and was available to interested Chinese instructors for a
period of 2 months. The data were analyzed with Qualtrics built-in
tools and Excel.
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4.5 Results

A total of 60 Chinese language instructors took the survey, of
which 17 were K-12 instructors and 43 were college instructors. A
total of 35 (58.33%) of the participants taught beginning-level
language courses, 20 (33.33%) taught intermediate courses, and 5
(8.33%) taught advanced courses.

In total, an overwhelming majority of the respondents (83.94%)
indicated that they assign homework to their students at least once per
week. 30.36% of the participants reported assigning homework every
day, 26.79% a few times a week, and 26.79% every week. When asked
about the components of student assignments, instructors reported
that, on average, 38.11% of the questions were close-ended and up to
71.49% were open-ended, including 33.53% that were semi-open-
ended (SOE) questions. The top three question types used most often
in assignments were essay writing, multiple choice, and translation;
two out of three were open-ended questions.

The survey also indicated that most instructors have access to
online platforms with the option to provide immediate feedback. Of
the 56 instructors who answered this question, 46 (82.14%) reported
having access to and using such platforms. Among them, 26
instructors (46.43%) reported using online platforms with immediate
feedback more frequently, while 20 (35.71%) reported using both
online platforms and other formats that do not support immediate
feedback. Only 10 instructors (17.86%) stated that they primarily used
non-digital formats without immediate feedback, such as
on-paper practice.

When asked to rate on a 0-100% scale how helpful it would be for
students to receive immediate feedback on questions that are not

10.3389/feduc.2025.1654809

auto-gradable, such as SOE questions, 55 out of 60 instructors
answered the question. On average, they expressed 74.89% confidence
that it would be helpful. However, even with the immediate feedback
option available and instructors’ belief that immediate feedback for
open-ended and SOE questions is helpful, only a low percentage of
instructors utilized the immediate feedback function, even for close-
ended questions. Among the instructors who could use an online
platform with the option to provide immediate feedback, only 17.78%
always provided immediate feedback to close-ended questions all of
the time, and 15.56% never provided immediate feedback to close-
ended questions or other question types. The percentage of
respondents providing immediate feedback was even lower for open-
ended questions and SOE questions. Only 9.76% of instructors always
provided immediate feedback to SOE questions. Figure 1 presents the
percentage of instructors who provided immediate feedback to
different types of questions with varying frequencies.

In terms of providing immediate feedback when assigning
homework online, the respondents were mostly positive (76.61%)
about its helpfulness/necessity. Fifty-five instructors who answered the
question expressed 74.89% confidence that immediate feedback is
helpful for questions that are not auto-gradable, such as SOE
questions. Among the 56 instructors who answered the question, the
majority of them (85.71%) believed that feedback containing both CR
and EF is the most effective for SOE questions. Only two (3.57%) of
them believed that CR is the most effective, while four (7.14%)
believed that EF is the most effective.

In summary, our survey found that most instructors already had
access to online platforms capable of providing immediate feedback
and generally held positive attitudes toward offering such feedback

50.00%

45.00%

40.00%

35.00%

30.00%

25.00%

20.00%

Frequency of Occurrence

15.00%

10.00%

E

0.00%

Close-ended questions
M never.
m sometimes, 25%-49% of the auto-gradable problems

FIGURE 1

42, and 41, respectively. The errors bars stand for standard error.

e

Open-ended questions

M most of the time, 75%-99% of the auto-gradable problems m 100%, always.

Frequency distribution of instructors’ reported provision of immediate feedback across three types of questions: close-ended, open-ended, and semi-
open-ended (SOE). The total answer occurrences for the close-ended questions, open-ended questions, and semi-open-ended questions were 45,

Semi-open-ended questions
W occasionally, 0-24% of the auto-gradable problems
| often, 50%-74% of the auto-gradable problems
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across all question types. However, only a small percentage of
instructors regularly provided immediate feedback, even when the
option was available, and even fewer offered feedback on SOE
questions. This imbalance highlights the need for continued
adjustment in instructional strategies. Importantly, there are
immediate, relatively low-effort actions instructors can take to
enhance their teaching effectiveness without requiring significant
additional infrastructure. Further discussion of these implications can
be found in the General Discussion section.

When considering different types of immediate feedback for SOE
questions, a large majority (85.71%) of instructors believed that
providing both corrective response and detailed explanation is the
most effective approach. These survey results support Hypothesis 1
(H1), suggesting that instructors generally believe that providing
high-complexity feedback—such as AF—for SOE questions leads to
greater student learning gains. However, despite having access to
immediate feedback options and expressing the belief that immediate
feedback for open-ended and SOE questions is beneficial, only a small
percentage of instructors actually utilized this function, even for close-
ended questions. Thus, instructors’ reported practices did not align
with their stated beliefs, contradicting Hypothesis 2 (H2). Building on
these findings, we are now positioned to compare instructors’
expectations with students’” actual learning outcomes, in order to
better inform both the amount and the type of immediate online
feedback to be provided.

5 Experiment
5.1 Methods

5.1.1 Design

The experiment incorporated two factors and four conditions as
well as four test points. The two factors examined were the provision
of CR and the provision of EE These factors were manipulated
between participants, resulting in four distinct between-subject
conditions: the NF condition (no EE, no CR), the CR condition (with
CR, no EF), the EF condition (with EE, no CR), and the AF condition
(with CR, with EF). All participants underwent the pretest as well as
the three subsequent posttests. This experiment was conducted under
the oversight of the ASSISTments IRB, and all participants provided
informed consent prior to participating in the study.

5.1.2 The online learning platform

The experiment was conducted in-person using the ASSISTments
platform, which is an online learning platform designed to provide
support to students through hints, feedback, and scaffolding
(Heffernan and Heffernan, 2014). All assignments, pretests, and
posttests were administered during class time. Figure 2 displays the
interfaces of ASSISTments as seen by students, instructors, and
researchers. The pretest, quiz assignments, immediate feedback, and
posttest were all delivered through the ASSISTments platform. Prior
to analysis, the research data was anonymized by the platform to
ensure confidentiality. For each course, daily in-class quizzes were
administered to all students using their personal laptop computers. As
aresult, all students were already accustomed to taking online quizzes
and were provided with laptops at the start of the semester to
ensure inclusivity.
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5.1.3 Participants

A total of 91 undergraduate students participated in the experiment
as part of their in-class learning. Participants were recruited from four
intermediate-level Chinese courses in the spring 2023 semester at two
universities. Chinese was not their native language, and students were
placed into the for-credit classes based on placement tests at the
beginning of the semester. Seven students who achieved an average
score of 100 on the pretest were excluded from the analysis as this
indicated that they had already mastered the material.

5.1.4 Materials

The Chinese grammatical structure ba (1) within the scope of
intermediate-level Chinese FL courses was selected to provide the
content of questions, and the three primary usages of the ba pattern
were chosen as the specific learning targets for the study. Seven SOE
questions of the same difficulty but in different communicative
situations were created for each usage of the ba pattern. Out of these
seven questions, four were intentionally designed to be highly similar,
with only variations in the usage of situations. These four questions
were randomly selected to be pretest and posttests prior to the
commencement of the experiment, in order to effectively minimize
any testing differences. The rest three questions were used for learning
practice. An example of the four test questions, the three practice
questions can be found in Appendix B.

Three types of feedback were developed for each practice question.
The first type was CR, which provides an example of the correct
answer for the question. The second type was EF, which presents the
necessary grammar instruction required to answer the question. The
third type is AE which combines both CR and EE. An example
question with its CR, EF, and AF feedback can be found in Appendix B.

In calculating the content validity of the grammar tests and
feedback, we collected expert opinions. Three CFL instructors at the
college level reviewed the content to ensure the questions, situations
provided, examples, and grammar explanations were appropriate and
at the same difficulty level.

After receiving a feedback (except for no feedback) in the learning
practice question, students were asked a JoL question to rate how
likely they were to be able to use the grammar pattern correctly on a
later test based on the feedback they received within a range from 0 to
100%. See the example below:

With the feedback given above, how likely will you be able to use this
structure correctly on a later test? Indicate from 0% to 100%.

0%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%.

5.2 Procedure

We oversaw the procedure and trained instructors before the
experiment to help them familiarize themselves with the procedure of
delivering the experiment. Participants were randomly assigned to one
of the four conditions before the experiment started. On experiment
day, before providing consent, participants were informed that they
would study grammar pattern ba and would be asked to take tests later
on the same grammar patterns. Participants were not told what type
of feedback they would receive prior to studying the grammar pattern,
although they were told they might not be given feedback. They were
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( ) Assignment: Problem #PSABQRKM
@ Complete the dia... Problem ID: PRABQRKM Comment on this problem
Complete the dialogue by choosing all the correct and logical answers. There might be more than one choice.
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FIGURE 2
ASSISTments interfaces for students (A) and instructors (B).

told that the testing results were not connected to their course grades.
All students logged into ASSISTments with laptops/computers/iPads
to complete the tasks.

On the first day of the experiment, after signing the consent form,
each participant responded to three pretest questions in a randomized
order; completed nine practice questions covering the three usages in a
randomized presentation order; and answered three questions for Posttest
1, also in a randomized order. The order of the three questions in each
usage was also randomized. If assigned to a CR, EF, or AF condition, each
feedback was immediately followed by a JoL question in practice. On the
second day, participants completed three questions for Posttest 2 in a
randomized order on ASSISTments. One week later (eighth day),
participants took three questions for Posttest 3, again in a randomized
order on ASSISTments. No feedback was provided for either test.

To ensure that the study met ethical requirements, all students in
the four conditions received all types of feedback by the end of the
experiment to guarantee equal learning opportunities. Instructors also
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went over the target grammar usage in the classroom after the
experiment to eliminate any remaining confusion. All the experiments
took place in the classrooms to guarantee that students did not receive
extra support beyond the feedback. The experimental procedure is
displayed in Figure 3.

Throughout the experimental process, all participants’ attempts
on the learning platform were logged automatically, which served as
a statistical analysis of the data. Participants from all universities that
participated in this study used the same materials and followed an

identical experimental procedure.

5.3 Scoring and analysis

All questions, including the pretest, practice questions, and the
three posttests, underwent anonymization and were manually assessed
by three raters using a grading rubric. The grading rubric utilized in
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the study is provided in Table 2. Each question was assigned a
maximum of 100 points and evaluated based on three criteria:
structure (50 points), word usage (20 points), and communication (30
points). In cases where typing errors occurred (e.g., “FX[&)” instead of
“HiAIT”), these errors were considered as incorrect word usage. If an
answer did not employ the designated structure at all, it received a
score of 0. Likewise, if the answer utilized the structure correctly but
lacked logical coherence with the question, indicating a lack of
understanding of the question or grammar usage and a failure in
communication, the answer also received a score of 0.

5.4 Results

5.4.1 Effects of feedback types on learning

First, to investigate the effects of the feedback types on learning,
we compared the learning gains of students in each posttest between
conditions. Robust ANOVA tests were conducted for each posttest
learning gain. By employing robust ANOVA tests, specifically using
the WRS2 package in R, we were able to overcome the limitations

10.3389/feduc.2025.1654809

associated with violations of normality and equal variance
assumptions. Robust ANOVA tests are designed to handle non-normal
and heteroscedastic data, making them suitable for analyzing our
dataset. The analysis included the learning gain results from each of
the three posttests, with an effective number of 8,000 bootstrap
samples. The summary statistics of the three posttest learning gains in
different conditions are included in Table 3.

In Posttest 1, the test statistic was 1.31, resulting in a p-value of
0.29. The effect size was 0.31. No significant difference was found
between the conditions. For Posttest 2, the test statistic was 4.03,
yielding a p-value of 0.03, and the effect size was 0.56, indicating a
significant difference between the conditions. A robust post hoc test
using trimmed means revealed a significant difference between the
CR and EF conditions, 95% CI of [—37.78, —2.68], test statistics value
of —19.95. Providing CR was more effective than providing EF. No
significant difference was found between the AF and CR conditions
(test statistics value of 13.14, CI [—4.77, 33.46]), suggesting that after
CR is provided, providing EF or not does not make a difference. In
Posttest 3, the test statistic was 3.76, resulting in a p-value of 0.05.
The effect size was 0.50, indicating a marginal significant difference

Block and randomize
students to four conditions
EF AF
CR . L
D:y ] NF R Condition conditiion
Condition id provide provide example
No Feedback [Pttt Ian grammar and grammar
exampie explanation explanation
l l I l
Dgy Posttest 2
Dgy Posttest 3
FIGURE 3
Experimental procedure and timeline.
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TABLE 2 Grading rubric for evaluating student performance on all the tests.

10.3389/feduc.2025.1654809

Criteria Unsatisfactory Needs improvement Good
0 25 50
Did not use the structure or used with Used the structure correctly with a minor | Used the structure correctly.
Structure wrong order (e.g., {LIZ 7)) or major mistake, such as the wrong usage of or
mistakes. missing | in ! structure, missing %, or
missing resultative complement.
0 10 20
Three or more words not properly used in One or two words in the sentence not All words properly used.
Word usage the sentence, such as using 51 instead of 5% properly used, such as using 5 instead of
1. 521, or with one or two typing errors,
e.g., {0
0 15 30

Answer not logically connected to the
Communication/meaning delivery question and cannot be used to answer the

question.

Student showed that they understood the | Student successfully answered the

question, but the answer does not directly | question and reached the
answer the question and leads to communication goal.

confusion.

between the conditions. However, a robust post hoc test using

trimmed means did not find significant difference
between conditions.

In summary, robust ANOVA findings did not indicate that
providing feedback to SOE questions resulted in better performance
compared to the absence of feedback, contradicting Hypothesis 3
(H3). However, providing CR was more effective than providing EF
in the Posttest 2 results. This finding differ from our Hypothesis 4
(H4), which proposed that providing AF would be the most effective
in enhancing learning. They also contradict Hypothesis 5 (H5), which
suggested that students receiving more complex feedback with EF will
achieve greater learning gains than those receiving only CR. Figure 4
displays the boxplot of the three posttest learning gains for different
conditions, which supported the observed differences between

the conditions.

5.4.2 Effects of correct response and elaborated
feedback on learning

To further investigate how different factors affect learning,
we conducted an analysis to examine the impact of two factors,
namely CR (with or without) and EF (with or without), on the
learning outcome. We aimed to determine the extent to which these
factors could predict students’ learning gains. To achieve this,
we employed robust linear regression models for each posttest result.
Effect coding was employed in our analysis to enable a meaningful
assessment of the effects of the predictor variables on the
outcome variable.

The model used to analyze the learning gain for Posttest 1 did not
account for a significant amount of the variance: F(3, 73) = 1.63,
p =0.19, R* = 0.06, adjusted R* = 0.02. The analysis further revealed
that neither the two factors nor their interaction significantly predicted
the Posttest 1 learning gain (p > 0.05 for both cases).

In the case of Posttest 2, the model yielded a significant
explanation for a portion of the variance in the learning gain: F(3,
63) =3.73, p=0.02, R* = 0.14, adjusted R* = 0.10. These findings
indicated that the model demonstrated a meaningful relationship
between the predictor variables and the value of the Posttest 2
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learning gain. Specifically, the analysis revealed that the EF factor
significantly predicted the value of the Posttest 2 learning gain
(B=—10.25,1[63] = —2.12, p = 0.04, 95% CI [—19.89, —0.60]). This
suggests that the presence or absence of EF had a significant
negative impact on the learning gain for Posttest 2, with negative
values indicating a decrease in learning gain. CR, on the other hand,
did not significantly predict the value of the Posttest 2 learning gain
(p > 0.05). The interaction between the two factors of CR and EF
did not significantly predict the value of the Posttest 2 learning gain
(p > 0.05), indicating that the combined effect of the two factors did
not have a statistically significant influence on the learning gain for
Posttest 2.

The model for Posttest 3 did not find a significant variance either:
F (3,61) =2.15, p=0.10, R* = 0.12, adjusted R* = 0.07. However, the
factor of EF significantly predicted the value of Posttest 3 learning gain
in the negative way: #=—16.20, t (61) = —2.43, p =0.02, 95% CI
[—29.53, —2.88]. The factor CR and the interaction did not significantly
predict the Posttest 3 learning gain (p > 0.05 for both cases). Table 4
summarizes the statistics of the three models.

The results revealed that providing EF or not played a significant
role in the posttest learning gains. Regardless of whether CR was
provided or not, the provision of EF negatively affected learning.
The difference was not significant in Posttest 1, but it emerged in
both Posttest 2 and Posttest 3. To better illustrate how providing EF
affects learning gains under different conditions, a boxplot for the
three posttest learning gains with the two factors is presented in
Figure 5. As shown in the boxplots, across all three posttests,
conditions without EF (marked in blue) consistently outperformed
those with EF (marked in yellow), regardless of whether CR was
provided. This finding contradicts our Hypothesis 5 (H5) and
suggests that students’ performance in response to different types
of feedback does not align with instructors’ perspectives on
feedback effectiveness. While the earlier survey indicated that
instructors believed high-complexity feedback, such as AF, would
lead to greater learning gains, our experimental results revealed
that more complex feedback actually had a negative impact
on learning.
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TABLE 3 Means and standard deviations of the three posttests’ learning gain scores of the four conditions as well as Robust ANOVA results for each
posttest.

Posttest Condition Learning gain Robust ANOVA
time point . . o
P Mean Effective size Statistic p-value
(l]c,z)
No Feedback (NF) 16 7.64 23.90
Correct Response (CR) 20 16.90 25.00
Posttest 1 Elaborated Feedback 19 1.810 25.90 0.31 1.31 0.29
(EF)
All Feedback (AF) 22 1.67 25.60
No Feedback (NF) 15 8.93 16.10
Correct Response (CR) 17 25.00 20.80
Posttest 2 Elaborated Feedback 18 8.27 26.80 0.56 4.03 0.03
(EF)
All Feedback (AF) 17 5.16 13.40
No Feedback (NF) 15 8.15 24.10
Correct Response (CR) 16 18.20 33.00
Posttest 3 Elaborated Feedback 18 -7.19 28.70 0.50 3.76 0.05
(EF)
All Feedback (AF) 16 1.13 20.00
80 1001
L] L] L]
L]
504
L]
a0{ ° - :
L]
(O] (O] (O]
2 o 3 . 2
1] k] k]
O (o] O
o o ‘ o
| ’ |
0 4
: !
_50 4
: |
. . .50 .
AF CR EF NF AF CR EF NF AF CR EF NF
Condition Condition Condition
Posttest 1 Posttest 2 Posttest 3
FIGURE 4
Box plots for the three posttest learning gains with four conditions.

5.4.3 Time spent on learning during the experiment. We first examined the time spent on problems

To further investigate why EF was less effective than instructors  as a potential factor. The time spent on each problem was determined
had expected, and to understand how students interacted with by subtracting the problem start time from the problem end time.
feedback under different conditions, we analyzed data collected =~ We constructed a robust linear model, clustering the data by student
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TABLE 4 Robust linear regression models for the three posttests’ learning gains regressed on two factors: correct response (CR) and elaborated
feedback (EF).

Posttest  Factors Coefficient (8) Robust t-statistic p-value 95% Confidence
time standard Interval for g
oint error
P Lower Upper
bound bound
(Intercept) 7.01 2.87 2.44 0.02 1.29 12.73 73
CR 4.57 5.74 0.80 0.43 —6.88 16.01 73
Posttest 1
EF ~10.54 5.74 -1.83 0.07 -21.98 0.91 73
CR * EF -9.43 11.49 —0.82 0.41 -3232 13.47 73
(Intercept) 11.84 2.41 4.91 6.893 €-06 7.02 16.66 63
CR 6.48 4.83 1.343 0.18 -3.16 16.13 63
Posttest 2
EF —10.25 4.83 —2.12 0.04 —19.89 —0.60 63
CR * EF -19.18 9.66 —-1.99 0.051 —38.48 0.11 63
(Intercept) 5.07 3.33 1.52 0.13 ~1.59 11.73 61
CR 9.18 6.66 1.38 0.17 —4.14 22,51 61
Posttest 3
EF -16.20 6.66 —2.43 0.02 —29.53 -2.88 61
CR * EF -1.73 13.33 —0.13 0.90 —2837 24.92 61
EF EJ noEF ] withEF EF E3 noEF [ withEF EF E3 noEF [ withEF
100 100+ 100+
L]
501 501 501
O] (O] (O]
) - -l
= N 2
173 173 p72
(e} O o
o o o
0 0 0
.
-50 -501 -50
noCR WIthCR noCR WIthCR noCR WithCR
Posttest 1 Posttest 2 Posttest 3
FIGURE 5
Box plots for the three posttest learning gains with the two factors.

ID and employing the CR” standard error type, to assess the  no significant differences in time spent on problems were observed
relationship between the time spent on each problem and the  between the conditions.

condition. Twenty-three problems that took longer than 5 min were We then examined the time spent on feedback as a potential
deemed errors and subsequently excluded from the data. The model ~ factor. After each problem, students spent some time reading the
did not yield significant results (F[3, 95] = 1.32, p = 0.27), indicating ~ provided feedback (if any). The time spent reading feedback was
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calculated as the feedback end time minus the feedback start time.
Five attempts with feedback durations longer than 4 min—
significantly exceeding the average response time—were considered
outliers and removed from the dataset. Summary statistics are
presented in Table 5. Seven students who achieved a perfect score of
100 on the pretest were excluded from the analysis. This resulted in a
slightly unbalanced number of participants across conditions, leading
to different practice counts in the experiments.

We constructed a robust linear model to examine the time spent
reading the content of three types of feedback (CR, EF, and AF),
clustered by student ID, and employed the CR* standard error type.
The model has a significant effect: F (2, 76) = 4.11, p = 0.02, Multiple
R*=10.02, Adjusted R*>=0.02. Compared to providing all feedback
(condition AF), providing only CR took significantly less time,
p=—745,t=-2.59, p=0.01279. No significant difference was found
between the EF and AF conditions, indicating that the EF condition
required a similarly long amount of time as the AF condition. The
regression results can be seen in Table 6.

This result appears reasonable, given that both the AF and EF
conditions included a greater amount of information. However, it is
noteworthy that despite the increased informational content and
longer reading times in the AF and EF conditions, neither led to better
learning performance than the CR condition on the subsequent
posttests. Based on these findings, it can be concluded that providing
CR may be the most efficient approach among the three feedback
conditions. This outcome contrasts with Hypothesis 6 (H6), which
predicted that the duration of time spent on feedback messages would
positively correlate with learning gains.

5.4.4 Effects of feedback types on JoL

After receiving each feedback text (if applicable) in the learning
practice questions, students were asked to provide a JoL score. To
investigate the impact of different types of feedback on students’ JoL
scores, we analyzed the JoL scores across the three conditions where
feedback was provided, taking students’ learning gains into
consideration. Figure 6 displays the plot depicting the relationship
between students’ JoL scores and learning gain scores across different
feedback types.

A robust linear model was employed with the CR2 standard error
type, and data was clustered by student ID. The model yielded a
significant effect, indicating that the type of feedback had a significant
influence on students’ JoL scores (F[3, 621] = 35.34, p < 0.001). The
multiple R value was 0.15. When holding students’ problem scores
constant, a significant difference in confidence levels was observed
between the CR condition and the AF condition. Specifically, the CR
condition received significantly higher confidence ratings compared
to the AF condition (ff = 0.04, ¢ = 2.15, standard error = 0.02, p = 0.03).
The regression results can be seen in Table 7.

TABLE 5 Summary statistics for in-experiment time spent on feedback by
condition.

Condition n Mean (in SD
seconds)

AF 228 18.80 2630

CR 191 11.40 10.70

EF 210 15.60 19.50

n indicates the number of feedback attempts collected for analysis in each condition.
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These findings suggest that, when controlling for students’ problem
scores, the provision of only CR led to significantly higher levels of JoL
scores compared to the AF condition, which combined CR and
EE Given that CR feedback represented the lowest level of complexity
and AF the highest, the results indicate that simpler feedback may
actually boost students’ confidence more than complex feedback when
responding to SOE questions. This finding contradicts our Hypothesis
7 (H7), which anticipated that more complex feedback would lead to
higher learning confidence. When considering students’ confidence in
their learning, providing simpler feedback may be more effective.

6 General discussion

The purpose of this study is to gain a deeper understanding of
instructors’ beliefs and practices regarding the provision of immediate
online feedback on assignments—particularly for open-ended and SOE
questions—and to investigate the effectiveness of different types of
immediate feedback on students’ learning of SOE questions in FL
classrooms. Our survey results reveal that most instructors hold positive
attitudes toward providing immediate feedback to SOE questions;
however, very few of them put it into practice. Most instructors believe
that providing immediate feedback with both a correct response and
elaboration would be the most effective response to SOE questions;
however, this result is not supported by our experiment on student
learning gains. Our experiment results indicate that CR and EF act
differently on students’ learning, with CR more effective than
EE Surprisingly, providing EF negatively affected SOE learning
regardless of whether CR is provided or not. The difference was not
significant in Posttest 1 but emerged in Posttest 2 and Posttest 3.
Moreover, students spent significantly more time engaging with feedback
in the AF condition compared to the CR condition. No significant
difference was found in feedback reading time between the CR and EF
conditions. Considering the learning outcomes, providing CR appears
to be the most efficient approach to supporting student learning. Lastly,
when controlling for students’ performance on practice problems, the
provision of CR resulted in significantly higher levels of JoL scores
compared to the condition where both CR and EF were provided.
However, providing only EF did not significantly raise students’ JoL
scores. Further elaboration will be provided in the subsequent sections.

6.1 Misalignment between instructor
beliefs and student learning outcomes

The survey results address RQ1, showing that most instructors
believe more complex feedback leads to better learning outcomes.
However, the actual use of immediate online feedback remains limited
in teaching practice, particularly for open-ended and SOE questions.
These findings reveal several important trends in current Chinese
language teaching practices regarding feedback strategies, particularly
in the context of online assignments. First, while instructors regularly
assign homework—most doing so at least weekly, and a significant
portion doing so daily—their use of different question types suggests
a notable emphasis on open-ended tasks. In fact, over 70% of
assignment questions were reported to be open-ended, with 33.53%
classified as SOE. This reflects a pedagogical orientation that values
student expression, deeper processing, and language production over
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TABLE 6 Robust linear model estimating the effect of condition on feedback reading time, with 95% confidence intervals.

Condition Coefficient Std. Error t-value Pr (>[t]) Cl Lower Cl Upper

(Intercept) 18.83 2.62 7.20 1.47¢-07 13.44 2421 25.18
Condition CR —7.45 287 —2.59 0.01 —13.24 ~1.67 44.44
Condition EF —3.24 3.39 ~0.96 0.34 ~10.06 3.58 4827
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FIGURE 6
Students’ JoL confidence scores and learning gain scores across
different feedback types.

TABLE 7 Robust linear model of predictor score and condition on JoL
scores with 95% confidence intervals.

Model Coefficient Std. t-value = Pr(>|t])
term Error

(Intercept) 0.66 0.018 37.17 <2e-16
Score 0.002 0.0002 9.93 <2e-16
Condition 0.04 0.02 2.15 0.03
CR

Condition EF 0.003 0.02 0.16 0.87

rote recall. However, this emphasis raises a critical instructional
challenge: such question types are often not easily auto-gradable and
thus require more nuanced feedback mechanisms.

Despite the reported accessibility of online platforms capable of
delivering immediate feedback, and instructors’ general agreement
about the benefits of doing so, the actual use of these online functions
remains limited. While 82.14% of instructors have access to platforms
that allow immediate feedback, only a small proportion consistently
take advantage of this functionality. Most notably, only 9.76% always
provided immediate feedback to SOE questions. This gap between
belief and practice highlights a significant disconnect—what we might
call a “feedback-action gap”” It suggests that barriers may exist not in
awareness or attitude, but in implementation, workload concerns,
platform usability, or a lack of targeted training.

The strong belief among instructors (85.71%) that AF is the most
effective form of feedback for SOE questions is pedagogically intuitive,
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as complex feedback is often assumed to help students not only correct
their errors but also understand the underlying reasoning. However,
this assumption may also contribute to instructors’ hesitation to
provide immediate online feedback, as delivering high-complexity
feedback can be time-consuming and increase their workload.

Interestingly, only a small fraction of instructors (3.57%) believed
that simple corrective feedback alone is the most effective, indicating
a general preference among educators for more elaborated feedback
strategies. However, in the subsequent experiment, students who
received simpler corrective feedback consistently outperformed those
who received more complex feedback (EF or AF) across multiple
posttests. The reduced learning gains associated with more complex
immediate feedback may be attributed to the increased cognitive load
placed on students, as well as the perceived appeal of the elaborations
that instructors are capable of providing.

The discrepancy between instructors’ beliefs and students’ actual
learning outcomes reveals a significant misalignment in expectations
versus empirical effectiveness, addressing RQ4 by demonstrating that
students’ performance in response to different types of feedback does
not align with instructors’ perspectives on feedback effectiveness. This
finding challenges the assumption that more feedback is inherently
better, highlighting the need for instructors to reconsider feedback
strategies and calibrate the complexity of their immediate feedback
based on students” cognitive readiness and task difficulty. Bridging this
gap between instructor perception and learner response is essential
for aligning pedagogical intentions with effective learning outcomes.

In examining the “feedback-action gap,” it is important to consider
factors beyond instructor workload that may limit the use of
immediate online feedback for SOE questions. Instructors may lack
training in designing effective feedback tailored to SOE tasks, perceive
that such feedback is primarily suited to closed-ended questions, or
worry that providing immediate feedback could oversimplify complex
language use. This signals a need for professional development that
goes beyond advocating for immediate feedback in theory, and instead
supports instructors with practical tools, examples, and workflows for
delivering targeted feedback efficiently—especially for complex and
open-ended question types.

6.2 The most efficient feedback for
semi-open-ended questions

For RQ2, which examined how different types of immediate
online feedback (CR, EF, AE, NF) affect students’ learning outcomes
on SOE questions, our findings contradicted Hypotheses 3, 4, 5, and
6. One notable finding of our study is that the provision of both
correct response and elaboration resulted in significantly more time
spent on feedback compared to providing only correct response;
however, the provision of elaborated feedback did not. This finding is
in line with expectations as the AF condition contained the most
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information. However, interestingly, we did not observe a significant
increase in the time spent on EF condition despite it also containing
significantly more information compared to CR feedback; this implies
that simply including more information in the feedback does not
necessarily lead to a longer learning time. On the other hand, the
combination of CR and EF feedback may significantly increase the
time students spend on feedback as CR helps students verify their
answers in a certain way. Without verification, students may feel
confused and may not invest additional time in examining detailed
feedback. They may be unsure of what to focus on in the feedback or
may become overconfident in their answers, leading them to spend
less time on the feedback details. Hattie and Timperley (2007)
emphasized that when feedback fails to establish a clear goal for
students, they may not perceive the need to bridge the gap between
the goal and their current status through feedback, thereby limiting
their engagement with detailed feedback information.

A significant body of research has consistently shown that
learning outcomes improve with increased time spent engaging with
feedback (Kuklick et al., 2023). However, our findings do not support
the assumption that spending more time on feedback necessarily
enhances learning—at least in the context of SOE questions. Further
research is needed to identify more effective strategies for providing
immediate feedback on open-ended tasks.

When considering the efficiency of learning and examining
learning gains in relation to the time spent reading feedback, the
provision of only correct response proved to be the most efficient.
Specifically, feedback with only correct response resulted in the
highest learning gains while requiring the least amount of time. These
findings suggest that, for SOE questions, providing correct response
is the most time-efficient and effective feedback. Instructors aiming to
optimize both student learning and time-on-task should take this into
consideration when designing feedback strategies to open-
ended questions.

6.3 Impact of two immediate feedback
factors: presence or absence of correct
responses and elaborated feedback

In contrast to the results of the instructors’ survey, the provision
of both correct response and elaborated feedback for SOE questions
did not yield the best learning outcomes. Instead, providing only
correct response proved to be a superior choice compared to
elaborated feedback; providing elaborated feedback actually had a
negative impact on learning for SOE questions. These findings
contrast with H7 and previous research that generally supported the
idea that feedback providing more information is more effective.

It is important to note that most of the research (Van der Klejj
et al., 2015) supporting the increase in learning performance with
feedback complexity is based on feedback for close-ended questions,
in which all complex feedback (CR, EE, AF) includes verifications.
One key difference between feedback for open-ended and close-ended
questions is the lack of verification. Our study strongly indicates that
without verification, learning outcomes may not improve with an
increase in feedback complexity for SOE questions. Upon examining
the CR and EF conditions in our experiment, we observe that while
providing a correct response does not directly provide verification of
students’ responses, it still allows students to compare their answers
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to a correct response, implicitly aiding them in verifying their answers.
In contrast, the EF condition only provides bullet points of grammar
explanations, which may make it more difficult for students to verify
their answers. Feedback that includes verifications has been observed
to outperform feedback without verifications (Kuklick and Lindner,
2021). Longer explanations without the provision of verification may
lead to students’ uncertainty regarding their performance on the task
as well as uncertainty about how to respond to the feedback,
potentially confusing students and creating learning difficulties
(Weaver, 2006). Hattie and Timperley (2007) also assume that forms
of feedback are “most useful when they assist students in rejecting
erroneous hypotheses and provide direction for searching and
strategizing” (pp. 91-92). When providing elaborated feedback for
SOE questions, the answers provided by students are not verified,
making it challenging to reject erroneous hypotheses through only
elaborated feedback. In such cases, longer explanations may lead to
confusion rather than provide clear guidance.

Support for this viewpoint can be substantiated by theories from
the field of psychology. Cognitive load theory suggests that when
learning materials cause confusion, cognitive resources are diverted
toward tasks that are not directly relevant to the learning process
(Sweller, 2010). EF might have provided overwhelming feedback to
students compared to CR, especially when an example which can
be used as verification is not provided. Moreover, scaffolded
instructions were not provided in the EF in the present study. Unlike
scaffolded instruction, where elaboration is introduced progressively
and supported by teacher guidance, the EF provided in our study
presented information in a static, text-based form without interactive
scaffolding. This lack of step-by-step guidance may have reduced
learners’ ability to integrate the explanations into their existing
knowledge, thereby hindering rather than supporting learning.
Together, these factors suggest that elaborated feedback, when
presented without scaffolding or verification, may not enhance
learning and can even be detrimental by overloading
cognitive resources.

One remaining question is why the AF condition did not
outperform the CR condition in our experiment. Although the AF
condition included both correct response and elaborated feedback, the
addition of elaborated feedback did not lead to improved learning
outcomes. Since no significant difference was observed between the
AF and CR conditions, one possible explanation is that the correct
response alone was sufficient to support students’ learning, while the
elaborated feedback did not contribute additional benefit. This lack of
impact from elaborated feedback may be attributed to its length,
cognitive load, or other contextual factors that warrant further
investigation—such as the narrative style of elaborated feedback, the
classroom learning environment, or student motivation. Another
potential explanation is the relatively small sample size of our study,
which may have limited the statistical power needed to detect subtle
effects. Future research should explore these possibilities in greater
depth to better understand when and how elaborated feedback may
effectively enhance learning.

Another important consideration concerns the cross-linguistic
implications of our findings. The present study was conducted in the
context of Mandarin Chinese, a logographic language in which
feedback often involves both semantic and orthographic elements. It
remains an open question whether the effects we observed—
particularly the greater efficiency of correct response feedback
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compared to elaborated or combined feedback—would generalize to
alphabetic languages, where orthographic-phonological mapping may
reduce the cognitive load of processing written feedback. Research on
alphabetic languages has shown that elaborated feedback can
sometimes support deeper learning by clarifying morphological or
syntactic rules (Varnosfadrani and Ansari, 2011), whereas in Chinese,
elaboration may impose additional cognitive demands due to the
complexity of characters and grammar patterns. Thus, it is possible
that alphabetic and logographic systems interact differently with
feedback types, with simpler verification-based feedback (e.g., correct
responses) being especially efficient for Chinese learners. Future cross-
linguistic studies are needed to investigate whether the balance
between cognitive load and informativeness in feedback holds
similarly across writing systems, or whether language-specific features
shape the optimal design of immediate feedback.

6.4 Correct response improves judgment
of learning outcomes

In addition to learning outcomes, we also found that the provision
of only correct response led to higher judgment of learning compared
to the condition in which both correct response and elaborated
feedback were provided. This finding addresses RQ3, which examines
how feedback complexity influences students’ metacognitive JoL, and
it aligns with previous research showing that variations in feedback
content can significantly increase cognitive load (Taxipulati and Lu,
2021). One possible explanation is that the increased cognitive load
associated with both the EF and AF conditions may have mediated the
observed decrease in JoL scores.

An alternative explanation for the observed results draws on the
idea that learners tend to base their judgments of learning on the
fluency or ease of processing of the information presented (Castel
etal,, 2007; Yue et al,, 2013). In this context, it is likely that participants
perceived the concise, one-sentence correct examples provided in the
CR condition as more fluent and easier to process than the more
detailed grammar explanations found in the EF and AF conditions,
even though the latter contained a greater amount of
instructional information.

While the teacher survey emphasized instructors belief that
elaborated feedback would lead to better learning outcomes, our
experimental findings reveal a potential disconnect between these
beliefs and actual learner experiences. Specifically, the results suggest
that more complex feedback may not enhance learners’ perceived
understanding and may even hinder it, highlighting the importance
of aligning instructional strategies not only with pedagogical
intentions  but also  with  students cognitive and
metacognitive responses.

One more important consideration is the influence of learner
characteristics on the effectiveness of feedback interventions, such as
prior knowledge, motivation, and self-esteem. Studies have shown that
these individual differences can act as moderators, shaping how
learners respond to feedback and the learning outcomes they achieve.
Although our participants were recruited from the same instructional
level based on placement tests and a pretest was administered to
ensure a degree of homogeneity, variation in prior knowledge,
motivation, and emotional dispositions remained. Mihalca and

Mengelkamp (2020) demonstrated that higher levels of prior
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knowledge improve the accuracy of learners metacognitive
judgments, which in turn affects how learners utilize feedback and
regulate their learning processes, ultimately leading to higher
performance than those with lower prior knowledge. Glaser and
Richter (2022) similarly found that practice testing effects depend on
both cognitive factors (e.g., prior knowledge) and affective factors
(e.g., motivation, test anxiety), which can modulate the extent of
learning gains. Maier and Klotz (2022) further emphasized that self-
esteem can influence the impact of feedback in digital environments,
with higher self-esteem fostering greater receptivity. Since the present
study focused primarily on the effects of feedback types and measured
only JoL after each feedback instance, future research would benefit
from incorporating broader assessments of learner characteristics
prior to feedback. Such measures would allow for a more nuanced
understanding of how feedback interacts with individual differences
to shape learning outcomes.

6.5 Implications for practice

The idea for the present study originated from frontline teaching
practice, and it is our intention that the findings be applied to real-
world classroom teaching practices. These findings raise several
important pedagogical implications.

First, this disconnect between instructional intentions and student
outcomes highlights the need for instructors to rethink and restructure
their teaching strategies and curriculum design to better align with
how students actually process and benefit from immediate online
feedback. While instructors may assume that providing more detailed
feedback automatically improves learning outcomes, our results
suggest that more is not always better. In the context of semi-open-
ended questions, simpler feedback such as a correct response may
be more effective in promoting both learning and learners’ confidence.
The gap between instructor beliefs and learner experience also
underscores the importance of student-centered feedback design.
Since students’ judgments of learning affect their motivation, giving
feedback that boosts confidence without overwhelming them may
contribute to sustained engagement.

The study also found that although many instructors have access
to online platforms capable of delivering immediate feedback, only a
small proportion consistently utilize these tools, particularly for
open-ended questions. It is therefore essential for instructors to
critically evaluate their use of available technological resources and
integrate them more effectively into their instructional practices to
enhance student learning outcomes. This finding also highlights the
potential need for professional development programs focused on the
online assignment design and implementation of immediate
online feedback.

What’s more, the results of this study support the integration of
more immediate feedback for open-ended questions. Specifically,
we recommend providing immediate feedback in the form of a concise
correct response, such as a working example, rather than relying solely
on elaborated explanations. If elaborated feedback is provided, it
should be accompanied by a clear correct response to ensure clarity
and reduce cognitive load. Students who receive correct responses for
SOE questions not only demonstrate improved learning outcomes but
also report higher judgments of learning, which may positively
influence their motivation and future learning behaviors.
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It is important to note that the findings of this study are most
directly applicable to SOE questions that assess the accurate use of a
specific grammatical structure. These types of questions are different
from fully open-ended tasks, such as essays or reflections, where the
effectiveness of feedback may be shaped by different cognitive and
pedagogical dynamics. For example, while correct responses proved
most effective for SOE questions in our study, more elaborated forms
of feedback may be better suited for tasks that require critical
reasoning or extended writing. Clarifying this distinction underscores
the pedagogical value of immediate online feedback for focused
linguistic practice while also pointing to the need for future research
that examines immediate online feedback effects in broader, more
complex open-ended contexts.

6.6 Limitations and future research

First, the number of participants in both the survey and the
experiment was relatively small, which may have limited the ability to
detect differences between conditions in Posttest 1. As such, the
findings of this study should be viewed as foundational rather than
definitive. Future research should increase the number of participants
to obtain more robust results, replicate this work with larger and more
diverse samples across different languages, proficiency levels, and
educational systems to obtain more robust results and strengthen the
generalizability of the findings.

Since our research primarily focused on feedback, JoL questions
were administered solely after the feedback conditions and not in the
NF condition. This design choice precluded us from comparing JoL
between the feedback and NF conditions. Future studies should
consider incorporating JoL measures within the NF condition in order
to complete the comparative framework and validate JoL trends across
all feedback types. Of course, this should be done without unduly
interfering with the structure of assessment. It might also be useful to
survey these students about their perceptions of the feedback.

Extending the current experimental findings through the
investigation of additional types of feedback with varying complexities
would be beneficial. This could involve exploring EF with differing
levels of information, or considering EF both with and without
verification components. Although providing verification feedback to
SOE questions poses challenges, it would be intriguing to investigate
whether the inclusion of verification would alter students’ learning
behaviors and outcomes.

What's more, it is noteworthy that various types of SOE questions
exist beyond the scope of the questions examined in this study.
Subsequent research endeavors should consider including different
question types to investigate potential variations in findings.
Furthermore, future studies should expand to encompass a wider
range of open-ended questions as they may also demonstrate the
potential benefits of immediate online feedback. Considering the
limited number of studies investigating feedback provided for open-
ended questions, it is our aspiration that our research will offer
valuable insights into this matter.

Additionally, the growing integration of artificial intelligence in
education has significant implications for the design and delivery of
online feedback, particularly for SOE and open-ended questions.
Al-powered systems, such as natural language processing tools and
intelligent tutoring platforms, are increasingly capable of analyzing

Frontiers in Education

17

10.3389/feduc.2025.1654809

student responses and generating personalized, immediate feedback
at scale. This technological advancement opens up new possibilities
for implementing more sophisticated feedback strategies without
increasing instructors’ workload. As AI continues to evolve, it is
critical to align the design of Al-generated feedback with pedagogical
evidence—such as the value of concise correct responses demonstrated
in this study—ensuring that automation enhances rather than hinders
the learning experience. Future research could explore how AI and
NLP tools can generate concise and accurate CR feedback for SOE and
open-ended questions, providing timely guidance that addresses
learners’ specific errors without overwhelming time with excessive
information. These systems have the potential to personalize feedback
by adapting to individual learners’ proficiency levels and error
patterns, ensuring that each student receives support tailored to their
unique needs. Investigating such models could also shed light on how
to better include learners’ engagement, motivation, and perceptions
in the feedback-providing system.

Finally, an important direction for future research is the use of
longitudinal designs to examine the sustained effects of feedback on
foreign language learning. While our study focused on immediate
posttest and short-term delayed (no longer than 1 week) posttest
outcomes, it is crucial to understand how feedback influences longer-
term retention and the transfer of skills in order to evaluate its
enduring pedagogical value. Longitudinal studies could track learners
over several weeks or months to determine whether the benefits of
immediate feedback persist and facilitate the generalization of
knowledge to new contexts.

7 Conclusion

This study represents an initial effort to examine the effects of
immediate online feedback on open-ended questions in foreign
language learning contexts. It contributes to a deeper understanding
of how different types of immediate feedback influence both learning
outcomes and learners’ judgments of learning, what’s instructors’
beliefs and practices on immediate online feedback to open-ended
questions, as well as the disconnect between instructional intentions
and student outcomes.

The study highlights a gap between instructors’ perceptions and
actual student performance, pointing to a need for reflection and
adjustment in online immediate feedback strategies and teacher
training. Key findings reveal that providing only correct responses not
only led to the most efficient learning outcomes but also resulted in
higher JoL scores compared to more complex feedback formats. These
results suggest that, contrary to common instructional beliefs, simpler
feedback may be more effective and confidence-boosting for learners
working with semi-open-ended questions.

Practically, this research underscores the importance of
encouraging the use of immediate feedback tools already available in
many classrooms. It also supports the integration of correct response
immediate feedback as a pedagogically sound and cognitively efficient
approach for open-ended language tasks.

While the generalizability of these findings requires further
validation through larger and more diverse samples, this study lays the
groundwork for continued exploration into effective immediate
feedback design for open-ended language learning. It is our hope that
these insights will inform future studies and instructional practices
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aimed at enhancing both the efficiency and effectiveness of immediate
online feedback in foreign language education.
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