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Abstract 

The extent to which writing modality (i.e., hand-writing vs. keyboarding) impacts second-language (L2) 
writing assessment scores remains unclear. For alphabetic languages like English, research shows mixed 
results, documenting both equivalent and divergent scores between typed and handwritten tests (e.g., 
Barkaoui & Knouzi, 2018). However, for non-alphabetic languages like Chinese, typed responses 
consistently outscore handwritten ones across proficiency levels (e.g., Bourgerie et al., 2023; Liao, 2023; 
Zhang & Min, 2019; Zhu et al., 2016), and advanced proficiency groups. This study examined whether 
this scoring differential exists at the intermediate level. Writing samples were collected from 60 
intermediate-level university L2 Chinese learners (N = 120), with counter-balanced prompts and 
modalities. Two certified raters used a three-criterion analytic rubric for scoring. A linear mixed-effects 
model showed that regardless of modality or prompt order, test takers produced more content and 
achieved higher scores on typed responses, even when controlling for language proficiency, multilingual 
experiences, and Chinese writing/typing habits. These findings suggest that handwritten and typed L2 
Chinese test tasks may assess different constructs, carrying implications for various assessment contexts 
(classroom assessment, placement testing, proficiency tests) and assessment research. 

Translational Abstract 

When learning a second language, students often need to take tests to measure their writing ability. These 
tests can be either handwritten or typed on a computer. For languages that use the Roman alphabet, like 
English, it often does not matter whether students type or write by hand—their scores tend to be 
equivalent. However, for languages that use different writing systems, like Chinese, there seems to be a 
difference: students typically get higher scores when they type their answers rather than write them by 
hand. This suggests that typing and handwriting in Chinese might actually be testing different skills. This 
study looked at university students learning Chinese to see if this difference in scores existed for 
intermediate-level learners. I found that when students typed their test answers, they wrote more and got 
higher scores (ranging from 1 to 5 sub-levels higher on the ACTFL scale) compared to when they wrote 
by hand. This was true regardless of their overall Chinese ability or how comfortable they were with 
typing Chinese characters. Based on this finding, I argue that Chinese programs, test designers, and test 
users should not assume that students’ handwritten and typed test scores will be the same, and therefore 
decisions about how L2 writing ability should be tested must be carefully considered and justified for 
decisions including class placement, professional credentialing, and proficiency testing, among others.  
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Introduction 

As technology-enhanced language assessment has become ever more ubiquitous across the globe, 
empirical interest in language modality (or mode) and L2 assessment has increased, including for second 
language (L2) writing assessments in various languages. One line of research in this area involves the 
investigation of L2 writer (test taker) performance when writing modality (i.e., typing, handwriting) is 
manipulated. Importantly, researchers have sought to understand whether different modalities of writing 
allow for equivalent and consistent measurement of L2 writing abilities. Though findings remain mixed, 
evidence from alphabetic languages suggests that handwriting and typing can result in equivalent scores 
on assessments. 

However, for L2 Chinese, a growing body of evidence has emerged which consistently shows that typing 
and handwriting differentially constrain L2 learners’ writing performance. Recently, scholarly debates 
surrounding the necessity of requiring L2 learners to spend time learning to handwrite Chinese have 
emerged (i.e., Chu et al., 2024; Lu et al., 2019; Zhang, 2021). In light of these debates, the extent to which 
handwritten and typed L2 writing assessments in fact measure distinct abilities (text composition 
proficiency vs. handwritten composition proficiency) must be explored further. Therefore, the present 
study investigates the effect of modality on L2 Chinese assessment scores for high intermediate and low 
advanced learners in public universities in the United States. This line of research has important potential 
implications for both high-stakes and classroom-based L2 Chinese assessment and may have implications 
for languages with other scripts. 

Literature Review 

L2 Writing Assessment, Modality, and Validity 
Assessment is a process of eliciting, interpreting, and evaluating information. Assessments are only 
valuable to stakeholders insofar as they are able to consistently (reliably) provide information about test 
takers’ (language) abilities, about which claims and decisions can be made which are appropriate and 
supported (i.e., validity, see Chapelle, 2021). Tests themselves cannot be valid. Instead, judgment about 
the validity or lack thereof of any assessment is “an overall evaluative judgment of the degree to which 
empirical evidence and theoretical rationales support the adequacy and appropriateness of interpretations 
and actions based on test scores” (Messick, 1989, p. 13). Validity, therefore, can be best understood as 
“the degree to which evidence and theory support the interpretations of test scores for proposed uses of 
test scores,” as described by the American Education Research Association (AERA), American 
Psychological Association (APA), and The National Council on Measurement in Education (NCME) 
(2014, p. 1). Many kinds of validity evidence are sought, demonstrated, or refuted by language testing 
researchers. Construct validity and face validity are among the most common and important. Construct 
validity has been defined as the accumulation of evidence that a test measures what it is intended to 
measure, and that variance in measurement is attributable to the intended construct(s) rather than 
construct-irrelevant sources of variance (Cronbach & Meehl, 1955). Face validity is defined as “the 
degree to which a test appears to measure the knowledge or abilities it claims to measure, as judged by an 
untrained observer” (Davies et al., 1999, p. 59). When designing, revising, and interpreting the scores 
from tests, each of these facets of validity must be taken into account. Without these, it is impossible to 
justify any particular use of test scores for decision-making. Given ample evidence that tests have real-
world consequences for test takers and test users in every domain in which tests are used (Bachman & 
Palmer, 2010; Winke, 2021), issues of validity are central to test administration and use. 

In L2 writing assessment, the past decade has witnessed a surge in interest in examining the validity 
arguments of handwritten and typed versions of different local and standardized assessments. Given the 
widespread use of computers for communication as well as assessment, an important question in the 
digital age is whether handwritten and typed writing tests test the same thing. That is, it is natural to 
wonder whether “writing ability,” including its many subcomponents, as measured on (usually timed) 
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tests is the same when the writing is done by pen(cil) versus by keyboard. At its core, this is an 
investigation into validity evidence. Determining the extent to which handwritten and typed assessments 
test the same construct, and therefore warrant functionally equivalent inferences about learners’ general 
writing proficiency, is critical in order to determine whether pen-and-paper tests, digitally-administered 
tests, or either option should be used for test-based decision making for a variety of purposes, contexts, 
and stakes. 

Some researchers have concluded that typed responses outscore handwritten responses (e.g., Lee, 2004; 
Li, 2006; MacCann et al., 2002; Mogey et al., 2010 Vasylets et al., 2022). Some studies, like Endres 
(2012), have found that some measures suggested differences (e.g., lexical complexity and text length), 
while other measures (e.g., grammatical features) were not significantly different between modalities. Jin 
and Yan (2017) found large and significant differences of writing modality’s effect on Test of English as 
a Foreign Language (TOEFL) sub-test scores. They also found that there was only a moderate correlation 
between test takers’ scores in the two modalities (r = 0.58). Other studies have found no meaningful 
difference in scores (e.g., Barkaoui & Knouzi, 2018; Brunfaut et al., 2018; Chan et al., 2018; Yu & 
Iwashita, 2021). This is in stark contrast to studies that have found differences, including some large-scale 
research on L1 writing performance (e.g., Canz et al., 2020).  

Though findings remain somewhat inconclusive, the general trend seems to be that, at least for some tests 
(e.g., TOEFL, International English Language Testing System, etc.), equivalence can be established 
between handwritten and typed (or ‘paper-based’ and ‘computer-based’) L2 writing tests. In other words, 
there is building consensus that handwriting and typing are equally able to assess the desired general 
construct of L2 writing ability. However, the wide variety of tests and prompts being studied, the 
heterogeneity of research designs (with and between subjects, random assignment to condition or lack of 
random assignment, widely different rubrics and rating procedures, etc.) prevents firm conclusions from 
being drawn at this time. Importantly, the overwhelming majority of these studies have been conducted 
with alphabetic languages, primarily English, raising important questions about the extent to which 
assumptions or evidence of equivalence of type and handwritten tests would generalize to non-Roman 
alphabet, and particularly non-alphabetic, languages. 

L2 Chinese Writing and Assessment 
Writing in Chinese 
Writing in Chinese (a character-based writing system) is distinct from many alphabetic languages. 
Handwriting requires stroke-by-stroke production of characters, similar conceptually to the curved and 
straight lines which make up letters, which are then used to produce words, in alphabetic languages. 
Digital (i.e., computer, smartphone, etc.) production of Chinese characters is most often accomplished 
using typical QWERTY keyboards (see Coss et al., 2024). Single syllables, chunks, and even entire short 
sentences can be typed, most commonly using Hanyu Pinyin (the ‘spelling of sounds for Chinese,’ 
henceforth ‘pinyin’), a Roman alphabet-based system devised for L1 Chinese literacy instruction in the 
1950s. Once pinyin syllables are typed (see Figure 1), the typer selects from a range of options displayed 
on the screen to produce the desired characters. As Bourgerie and colleagues (2023) noted, “Pinyin 
essentially allows learners to sound out what they want to write” (p. 11). 

It has been theorized that L2 Chinese typing and handwriting are two cognitively distinct processes (for 
an overview see Zhang, 2021, p. 4). Handwriting Chinese is generally seen as much less efficient both in 
terms of the time investment required to reach proficiency (e.g., Allen, 2008) as well as its slow speed in 
comparison to typing, among many other differential affordances (Coss, 2023). A contentious debate has 
emerged and persisted for years in the L2 Chinese teaching field about the necessity and scope of 
handwriting as a pedagogical requirement (see Chu et al., 2024), especially since L1 users of Chinese 
rarely handwrite for written communication in daily life (see, e.g., Allen, 2008). This debate has also 
extended into investigations of L2 Chinese writing assessment in a variety of contexts. 
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Figure 1 

Pinyin-input Typing (I, I have, I have two cats) 

   

Modality and L2 Chinese Writing Assessment 
Though much more limited in scope than alphabetic-focused (English-focused) research, a few studies 
have been conducted in L2 Chinese to determine whether handwritten and typed tests measure the same 
construct (Bourgerie et al., 2023; Liao, 2023; Zhang & Min, 2019; Zhu et al., 2016). While the evidence 
from English tests remains somewhat inconclusive, clear and consistent evidence of non-equivalence for 
L2 Chinese writers has been documented in the literature for beginner (Zhu et al., 2016), pre-intermediate 
(Zhang & Min, 2019), low-advanced (Liao, 2023), and highly advanced (Bourgerie et al., 2023; Liao, 
2023) L2 learners. Zhu and colleagues (2016), for example, investigated the writing scores of 32 Chinese 
learners from a variety of L1 backgrounds enrolled in undergraduate school in China. Zhang and Min 
(2019) adopted a similar design and used the rubric from Zhu et al. with 12 undergraduate L2 Chinese 
learners in the UK and Ireland. Both studies found significant group-level differences, with typed 
responses receiving systematically higher scores than handwritten ones. However, a number of salient 
issues somewhat undermine the extent to which extrapolation or generalizability is possible from these 
studies. First, Zhu et al. (2016) did not control for prompt and modality confounds–all students completed 
the same typed prompt first followed by the other prompt, which was handwritten. Given the high degree 
of similarity between prompts (describe your favorite woman and man, respectively), it is likely that 
typing primed handwriting–meaning that the score discrepancies might have been even greater had the 
prompts been less similar. Both Zhu et al. (2016) and Zhang and Min (2019) employed only simple 
group-level statistical analyses, further limiting the scope of investigation or the depth of detail in their 
conclusions. The writing tasks in this study were also not performed under test or test-like conditions. 
That is, the tasks were not timed, and participants were not told that they were taking a test or instructed 
to treat the study like a test. The absence of such ‘test-like conditions’ limit the findings’ generalizability 
to test situations given evidence in the literature that test takers perform differently when in test-like and 
non-test-like situations (e.g., Khuder & Harwood, 2019). Further, though these studies used the same 
rubric and found significant effects with effect sizes reported, the extent to which these group-level 
differences on locally-designed rubrics are meaningful in practical terms (e.g., how or whether they map 
onto differences in level on widely used assessment or proficiency-level) is unclear. 

Two more recent studies employed more robust research designs and statistics. Bourgerie and colleagues 
(2023) investigated differences in test taker scores on operational ACTFL Writing Proficiency Tests 
(WPTs). Their 24 participants were randomly assigned to either take a handwritten or typed WPT first, 
and then completed another test in the other modality at a later date. The tests were scored holistically 
using the 2012 ACTFL Proficiency Guidelines by independent professional raters. Though their sample 
was somewhat small, the results were clear. Even at very high levels of proficiency (the Advanced range 
on the ACTFL scale), 20 of 24 test takers scored higher on the typed version than the handwritten version 
of the WPT. On average, test takers’ scores differed by 1.69 ACTFL sub-levels. Liao (2023) also 
investigated 20 “low-advanced” learners of L2 Chinese. Using six essays (three per modality, six total per 
student) each written in 30 minutes, she analyzed 104 essays (some data were missing). She evaluated the 
essays’ complexity, accuracy, lexical diversity, and fluency (CALF) as well as their use of metadiscourse 
markers. Additionally, holistic ratings were given using a 6-point scale. Liao found significant differences 
in all linguistic measures except syntactic variety, 42% greater length for typed texts, significantly more 

https://www.actfl.org/uploads/files/general/ACTFLProficiencyGuidelines2012.pdf
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cohesive devices used in typing compared to handwriting. Additionally, the holistic scores were 
systematically higher for typing than handwriting (but, unlike Bourgerie et al., 2023, who reported scores 
on the ACTFL scale, Liao’s findings are difficult to interpret in terms of practical meaning). Learner 
proficiency and writing habits and experiences were not considered in Liao’s statistical models (assumed 
to be homogeneous). While statistically quite robust, Liao’s study did not report experimental control 
(i.e., random assignment) of prompt or modality, presenting a possible confound. 

If we broadly conceptualize the construct being measured on L2 Chinese writing tests as the ability to use 
Chinese to accomplish communicative tasks and meet communicative needs, the previously described 
studies clearly demonstrate that, when operationalized as timed writing tasks (which is typical for most 
assessments in educational contexts), L2 Chinese test takers perform systematically higher when typing 
than when handwriting. That is, on the one hand there is growing empirical evidence (summarized above) 
that learners’ ability to write, as it will be operationalized in actual communicative use beyond the 
classroom (see Allen, 2008; Bourgerie et al., 2023; Everson, 2011, etc.) is more accurately captured by 
typing assessments than handwritten assessments. Using handwriting-based tests to elicit evidence of 
(‘general’) writing proficiency for L2 Chinese learners also lacks face validity both as perceived by 
experts as well as by students (see discussion in analysis of additional data in Zhang & Min, 2019; Zhu et 
al., 2016). Given this lack of face validity as well as the consistent inability of handwritten and typed tests 
to deliver equivalent scores for the same L2 Chinese test takers, regardless of proficiency level, the extent 
to which any validity argument can be made for handwritten tests must be interrogated. 

Modality in Standardized and Local L2 Chinese Assessments 
Presently, there are three major categories of L2 Chinese writing assessments (see Table 1). For some, 
handwriting is not possible; only typing is allowed. For others, typing is not possible; only handwriting is 
allowed. For the remainder, typing or handwriting are equally possible or both required. All of these tests 
are used for high-stakes decision making, including for credentials like the Seal of Biliteracy (Davin & 
Heineke, 2017); teacher certification (e.g., Maryland State Department of Education, n.d.), college 
entrance and scholarship and study abroad eligibility (e.g., the Hanyu Shuiping Kaoshi and Test of 
Chinese as a Foreign Language), college academic credit (Advanced Placement and International 
Bacculerate), and placement into or out of language programs (for details, see the recent survey by Zhao 
et al., 2023). Though often used for similar purposes and presumed to be interchangeable in terms of 
credential earning eligibility, may not equally elicit test takers’ writing abilities. This is because dissimilar 
requirements or options for modality in these assessments may differentially afford or constrain test 
takers’ ability to demonstrate the scope of their L2 writing abilities. Given the consistent findings in L2 
Chinese writing assessment studies comparing typing and handwriting, this inconsistent 
operationalization in all levels of stakes may have negative consequences for test takers all over the 
world. 

The Present Study 

Despite rapidly accumulating evidence that L2 Chinese writing assessment scores differ significantly by 
modality, a number of unanswered questions and issues remain in the literature. First, all studies have 
been limited in terms of both sample size and representativeness. That is, sample sizes were generally 
small, and most studies did not use random assignment to assessment conditions or control for possible 
condition ordering effects. The present study offers methodological improvements on previous designs–
greater sample size as well as true random assignment to condition and modality, with counterbalancing 
across condition presentation. In this way, the present study can better address the extent to which 
findings from previous studies might generalize to the wider population of L2 Chinese test takers. The 
data from the present study was collected from three large public universities in the U.S., further 
enhancing the potential for generalizability of findings. Additionally, while the interpretability of previous 
studies’ findings was limited because idiosyncratic and local writing tasks and rubrics were used 
(Bourgerie et al., 2023 being the exception), by using adapted standardized assessment prompts and 
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professional raters, the present study offers a bridge of sorts to dialogue with all of the previous studies. 
Further, the present study offers a missing piece to the puzzle in that the sample are mostly intermediate 
(pre-advanced) L2 learners, making their proficiency levels more representative of students in most L2 
Chinese programs in college and high school for which decisions about writing proficiency might need to 
be made (see Winke et al., 2020). Motivated, therefore, both by the empirical and methodological 
concerns mentioned above as well as the author’s own experience and observations as a practitioner, test 
designer and user, and consultant in L2 Chinese programs in the United States, the present study 
examined the following research question: To what extent does modality (i.e., handwriting and 
typing) impact intermediate-level L2 Chinese learners’ scores on timed writing assessments? Based 
on previous findings, I hypothesized that regardless of background (e.g., years of study, heritage status, 
etc.) and writing prompt, L2 Chinese learners would receive higher scores on typed test tasks than 
handwritten tasks. 

Table 1 

Overview of Widely Available Chinese Tests by Modality Requirement  

Typing required Typing and/or handwriting Handwriting required 

Advanced Placement (AP) 
Test of Chinese as a Foreign 
Language (TOCFL) Taiwan 

 
ACTFL Assessment of 

Performance towards Proficiency 
in Language (AAPPL), U.S. 

Typing or handwriting: 
 

ACTFL (American Council on 
the Teaching of Foreign 

Langauges) Writing Proficiency 
Test (WPT), U.S. 

 
College placement tests in the 

U.S.* 
 

Typing and handwriting: 
 

Hanyu Shuiping Kaoshi / Chinese 
Proficiency Test (HSK), 

Mainland China 
 

General Certificate of Secondary 
Education (GCSE) U.K. 

 
College placement tests in the 

U.S.* 

International Baccalaureate (IB) 
 

College placement tests in the 
U.S.* 

Note. Unless otherwise indicated, these tests are used globally; College placement tests appear in multiple columns 
based on Zhao et al.’s (2023) finding that different U.S. universities have different (hand)writing requirements. 

Method 

Participants 
Participants in the present study were undergraduate students recruited from three large public 
universities in the United States. The three universities were similar in terms of student demographics, 
Chinese language program size (all offering majors and minor degrees), and instructional approaches and 
materials. Exposure to and experience with both typing and handwriting was consistent across all three 
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institutions, as ascertained in conversations with the directors and the three individual participating 
instructors from the three language programs as well as participant demographic surveys (see cluster 
analysis results for details). Relevant demographic information is presented in Table 2. All participants 
were enrolled for credit in a third year (sixth semester, 300-level) language course for non-heritage 
learners at their university at the time of data collection. Given that no significant differences were found 
between groups on any of the demographic variables (see the Appendix A for Kruskal-Wallis test results), 
the sample was analyzed as one group in the present study. The students’ distribution across grade levels 
is displayed in Table 3. Instructors also provided estimates of both the oral proficiency and the writing 
proficiency (using the ACTFL scale) of each participant who successfully completed all parts of the 
study. 

Table 2 

Descriptive Statistics 

 University A (N = 29) University B (N = 22) University C (N = 9) 
 Mean (SD) Min-Max Mean (SD) Min-Max Mean (SD) Min-Max 

Age 19.9(1.63) 15-23 20.36 (1.79) 18-27 19.78 (0.67) 19-21 
Age at beginning 

of Mandarin 
learning* 

12.83 (4.96) 5-20 12.86 (4.80) 3-24 10.67 (5.34) 0-16 

Self-assessed 
proficiency1 

5.42 
(1.08) 2.2-7.4 

5.19 
(0.94) 2.2-6.6 

5.51 
(0.99) 3.8-7 

Teacher-
assessed 

proficiency 
(writing) 

5.34 (0.76) 4-7 5.32 (0.64) 4-6 6.2 (0.43) 6-7 

Heritage status 

3 / 29 (10.3%) 
1 Mandarin only 

1 non-Mandarin only 
1 Mandarin and non-Mandarin 

2 / 22 (9%) 
2 non-Mandarin only 

2/9 (22%) 
2 Mandarin and non-

Mandarin 

Multilingual 
experience 

At least** 6 (21%) with non-
Chinese home / heritage 

languages 
 

17 (58.6%) had studied at least 
one non-Chinese language for at 

least 1 year 

At least 1 (4.5%) with non-
Chinese home / heritage 

languages 
 

14 (63.6%) had studied at 
least one non-Chinese 

language for at least 1 year 

At least 1 (11%) with non-
Chinese home / heritage 

languages 
 

3 (33.3%) had studied at least 
one non-Chinese language for 

at least 1 year 

Gender 
Female 19, Male 5, Nonbinary 3, 

Transfemme 1, Prefer not to 
answer 1 

Male 10, Female 12 Agender 1, Female 3, Male 5 

Note. Heritage status is the percentage of students who self-reported pre-school age regular family or home exposure 
to one or more varieties of Chinese. Multilingual experience is the percentage of students who self-reported having 
been exposed to languages other than Chinese and English in formal (i.e., school-based) and/or non-formal (e.g., 
home environment) contexts. *Age of Acquisition (AoA) is reported only for non-heritage Mandarin learning, as 
heritage exposure is assumed to have begun at birth. **Due to an error in skip logic, data about non-Chinese 
heritage status are missing for 8 students at school 1 and 4 students at school 2. 
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Table 3 

Grade Levels of Participants 

 Year 1 Year 2 Year 3 Year 4 Graduate student Total 
School A 3 11 10 2 3 29 
School B 3 10 6 2 1 22 
School C 1 3 4 0 1 9 

 
Procedure 
Data for the present study were collected during instructional hours by the instructor of record at each 
university during two regular class meetings, spaced one week apart. The researcher provided each 
instructor with the following materials: an introductory video for each day of data collection, an electronic 
consent form, and a Qualtrics form link (the data collection instrument). The data collection instrument is 
available on the Open Science Framework: https://osf.io/aunxb/. Only data from participants who gave 
consent and completed both writing tasks were included for analysis and reported here. 

At the beginning of class each day of data collection, the instructor played the researcher-provided 
introductory video to orient students to the task. Then, individual students were randomly assigned 
(through the built-in branching function in Qualtrics) to one of two writing prompts and one of two 
modalities (hand-written or typed). Seven days later, each student completed the other prompt in the other 
modality, such that all students wrote one prompt by hand and the other prompt by computer by the end 
of the study. For each writing task, students were given time to read the prompt. During this time, they 
were not allowed to take notes or begin writing. Once they indicated that they were ready to begin, the 
next screen was displayed. The prompt remained available, and a 20-minute on-screen timer began. 
Typed responses were automatically submitted after 20 minutes. Students submitted hand-written 
responses after 20 minutes by taking high-resolution photos of their on-paper responses and uploading 
these to Qualtrics. Instructors monitored all students to ensure that the 20-minute time limit was adhered 
to during all writing sessions. Students completed all tasks on their own devices2. On both days, 
immediately after submitting their writing responses, students completed a questionnaire about their 
writing process and perceptions. After completing the second writing task, participants were asked to 
complete a demographic questionnaire which elicited data about their Chinese learning history, non-
Chinese language learning history, and Chinese writing behavior and preferences. The full instrument is 
available on the Open Science Framework: https://osf.io/aunxb/. The full procedure of the study is shown 
in Figure 2. 

As compensation, I offered to share professional rater feedback with students once received. Over 80% of 
students requested (and were given) this feedback. Additionally, $100 USD in instructional materials 
were offered to each instructor as compensation for their collaboration in this project, as well as 
information about their classes’ scores post-rating. 

Writing Prompts 
The goal of the present study was to compare students’ writing performance when handwriting and typing 
in assessment-like task conditions. Similar to Bernhardt et al. (2015), I adopted prompts based on 
standardized assessment prompts and used trained, certified raters for scoring. In order to select 
appropriate test prompts, twelve prompts were initially identified and adapted from past versions of 
commercially-available Chinese proficiency tests. The three schools’ instructors of record were asked to 
rate each potential prompt’s targeted proficiency level (using the ACTFL scale), level of difficulty, and 
appropriateness for assessing students in their class (i.e., extent to which their students would likely be 
able to provide ratable responses). The three prompts with the highest level of appropriateness targeting 

https://osf.io/aunxb/
https://osf.io/aunxb/
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the Intermediate Mid and higher level of proficiency with minimal to moderate difficulty were chosen and 
subsequently piloted. Seven non-participant students of similar background to the target students were 
randomly assigned two of these three prompts and a randomly assigned modality for each, such that all 
pilot participants hand-wrote and typed one prompt each, and all prompts were completed in both 
modalities by multiple students. Based on students' responses, two prompts were chosen: Prompt A 
(describe how you would spend your ideal day) and Prompt B (describe something in your life which you 
value highly). 

Selecting prompts targeting at least the Intermediate level on the ACTFL was based on the design of the 
ACTFL Writing Proficiency Test (WPT). The WPT lasts approximately 80 minutes and includes 4-5 
prompts, depending on the test-taker’s current and targeted level of proficiency (ACTFL, 2024). Use of 
the WPT was cost-prohibitive for the present study (over $79 per student). To approximate WPT-like test 
conditions, participants were given 20 minutes per prompt (80 minutes divided by 4 prompts = 20 
minutes per prompt) during each writing session to respond to one prompt per session. 

Figure 2 

Study Procedure 

 
 
Raters, Ratings, and Rubrics 
Given the widespread use of the ACTFL scale in the U.S. context as well as its established equivalences 
with other global proficiency scales (e.g., the Common European Framework of Reference), the present 
study adopted scoring procedures aligned to the ACTFL scale. This scale allows for generalizations 
between the present and previous studies and allows for direct interpretation of the practical implications 
of findings in a way that a general audience can readily understand. Two WPT raters with active rater 
credentials were recruited. Both are L1 Chinese speakers who actively complete WPT ratings and are also 
active Chinese language teachers. To confirm rater reliability, raters first scored pilot participants’ 
writings (n = 9) using holistic judgments based on the ACTFL scale, that is, providing a rating of Novice 
Low through Superior, as is customary of WPT rating (ACTFL, 2024). Inter-rater reliability was high 
(Cohen’s weighted kappa = 0.88). However, due to concerns about a possibly truncated rating scale in the 
present study (learners’ proficiency range was likely limited, as they were all recruited from Intermediate-
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level classes), an existing analytical rubric aligned to the ACTFL proficiency scale was adapted and 
adopted for rating in this study (Avant Assessment, 2022). The raters were already familiar with this 
rubric, as they were both certified raters for Avant’s STAMP test as well. In order to allow for sufficient 
variance in the data given the truncated proficiency range in the sample, the analytical rubric was 
modified from a 9-point scale to a 27-point scale. This was achieved by adding three points per ACTFL 
sub-level (1 = weak, 2 = solid, 3 = strong), such that, for example, a score of Novice High would earn a 
test taker 7-9 points (7 for NH weak, 8 for NH solid, 9 for NH strong), instead of the original three points 
from the 1-9 ACTFL sub-level scale from Novice to Advanced. 

In addition to this modification, one of the four original criteria from the STAMP rubric, ‘Complexity’, 
was removed, as it appeared conceptually too similar to ‘Text Type’ (both dealing with the 
length/connectedness of discourse) and would likely correlate too highly to be considered a distinct score 
criterion. Therefore, the final modified analytic rubric was a 3-criterion rubric with 9 ACTFL sub-levels, 
each with three possible sub-scores. The original (i.e., provided by Avant) description of each sub-score 
cell of the rubric was not modified. After a brief explanation of the modifications to the original rubric 
(i.e., removal of a seemingly redundant category, addition of three levels within each ACTFL sub-level), 
the two raters were asked to re-rate the nine pilot writing samples to establish reliability using this new 
rubric. IRR remained high for raters’ overall scores (ICC = 0.87). Therefore, this analytic rubric was 
adopted for the present study. Figure 3 shows a screenshot of one rater’s score sheet. 

Figure 3 

Screenshot of Rater Score Sheet for Analytic Rubric 

 
 

A total of 120 writing samples (60 hand-written, 60 typed, 30 per modality each for Prompt A and Prompt 
B) were collected for the present study. These 120 writing samples were anonymized and provided to 
each rater in batches, as displayed in Figure 4. Rater 1 was given a randomly selected batch of 14-16 
hand-written samples from Prompt B, while Rater 2 was given a randomly selected batch of 14-16 typed 
samples from Prompt A. Writing samples were batched by modality and by prompt, and each rater 
completed the rating of all of one type (i.e., handwriting followed by typed, or vice versa) for one prompt 
before receiving the batches one by one of the other prompt. This method was used to minimize rater 
fatigue. IRR is reported in Table 4 for each sub-component of the analytical rubric below. All writing 
samples were anonymized (school names, participant names, city names where universities are located, 
etc.) prior to being given to raters. Raters were told that a total of 120 students participated in the study, 
and that each student wrote in the modality of their choice. In other words, the raters were unaware that 
there were two samples per student present in the data. Once ratings concluded, raters were debriefed, and 
this deception was explained as necessary to minimize bias. 
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Figure 4 

Batched Rating Procedure 

 

 
Table 4 

Reliability Coefficients for Revised Analytic Rubric 

 Text type Vocabulary Accuracy Avg. IRR 
Holistic score 
(ACTFL sub-level) 

k = 0.82 
Ex = 0.27 
Adj = 1 

k = 0.78 
Ex = 0.23 
Adj = 0.94 

k = 0.77 
Ex = 0.23 
Adj = 0.93 

k = 0.81 
Ex = 0.22 
Adj = 0.93 

Analytic score 
(modified AVANT 
rubric) 

ICC = 0.82 ICC = 0.77 ICC = 0.77 ICC = 0.79 

 Text type Vocabulary Accuracy Avg. IRR 
Note. Holistic score IRR was calculated using Cohen’s weighted kappa as well as exact and adjacent (+/-1) agreement; 
analytic score IRR was calculated using intraclass correlation coefficients. All analyses were completed using the irr 
package in R Studio. Ex = exact agreement, Adj = adjacent agreement, ICC = intraclass correlation. 

 
Analysis 
Data processing 
First, an average score per rater was calculated for each test taker using the three criteria from the analytic 
rubric3. Then, given the high reliability between raters, the raters’ scores were averaged to compute one 
analytic rubric score per test instance. Students’ and teachers’ estimates of language proficiency were 
examined, and, given the relatively higher correlation between teachers’ ratings and raters’ scores (see 
Appendix B), teachers’ judgements of student writing proficiency were selected as a ‘proficiency’ 
variable.  
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Additionally, the total number of Chinese characters produced in each test instance was calculated. 
Characters were chosen over words (a) to align and dialogue more directly with previous studies and (b) 
because calculating words in Chinese is highly imprecise (this procedure was also followed in Liao, 
2023). Typed responses’ character counts were calculated automatically; hand-written responses’ counts 
were calculated by hand. Erroneous characters (either homophones, for example, 卧室 bedroom instead 
of 我是 I am, both typed/pronounced ‘woshi’ or hand-written characters with missing or incorrect 
elements) were included in the total character count, since character accuracy is not a focus of the present 
study. Some studies of writing modality and assessment scores choose to type up handwritten writing 
samples post-data collection to avoid possible issues of bias introduced by purportedly construct-
irrelevant variance (e.g., handwriting legibility). This was not done in the present study for two reasons, 
one logistical, and one conceptual. Logistically, it is impossible to replicate all handwritten errors in typed 
Chinese characters. That is, it is possible that a student handwrites a character that does not actually exist, 
and this character cannot be produced via typing. Conceptually, the idea of treating legibility (among 
other factors) as construct-irrelevant variance to be controlled is illogical in situations where handwritten 
and typed tests are assumed to be functionally equivalent and therefore interchangeable (as is the case 
with many Chinese assessments, see Table 1). That is, a student should receive the same score on a typed 
or handwritten version of a test, including all of the potential errors (erroneous homophonic substitution 
for typed characters, mis-written or malformed handwritten characters). For both of these reasons, writing 
samples were scored as submitted by raters, not modified by the researcher other than for anonymization 
purposes.   

Cluster analysis 
Given the possibility that students may have had variable experience and preferences vis-à-vis 
handwriting in L2 Chinese despite having confirmed general homogeneity of program requirements 
across Schools 1, 2, and 3, six variables related to student writing behaviors and preferences (collected in 
the demographic survey) were analyzed using a hierarchical k-means cluster analysis. The ideal cluster 
solution was identified both mathematically and based on conceptual and theoretical compatibility (see 
Crowther et al., 2021). All six variables were measured using a 5-point scale. The first five variables 
asked about the frequency of handwriting and typing for in-class activities, the amount of handwriting 
done outside of class, and amount of high-stakes (assessment-based) typing and handwriting (4 = Every 
day; 3 = Most days; 2 = Some days; 1 = rarely; 0 = never). The variable asked learners to self-assess their 
ability to hand-write (1 = very weak, 2 = weak, 3 = neither weak nor strong, 4 = strong, 5 = very strong). 
An additional scale point option was provided for the self-assessment (‘I have never done this before’), 
but no individual chose this option, indicating that all participants had at least some experience 
handwriting Chinese. The cluster analysis presented two solutions with near-equal mathematical viability, 
a two-cluster solution supported by 7 indices of best fit and a four-cluster solution supported by 8 indices. 
The two-cluster solution was selected as most appropriate given its theoretical clarity–learners in the two 
clusters were clearly different in terms of their frequency and perceptions of handwriting ability. 

Mixed effects models 
Given the nested nature of the data (i.e., three universities) and the individual-level heterogeneity of age 
of acquisition (AoA), heritage status, and multilingual experience, I chose to analyze the data using a 
mixed effects linear regression. The dependent variable in the mixed effects models was rater score, and 
school, the interaction of modality and prompt, proficiency, and cluster membership were ultimately 
included as fixed effects in the model. Individual was included as a random intercepts term. Models were 
fitted and compared in a stepwise manner, beginning with the bare (intercept-only) model, adding the 
dependent variable (score), modality, prompt, modality*prompt, cluster membership, proficiency, and 
school. Other possible interaction terms (e.g., modality*prompt*proficiency, proficiency*cluster) were 
tested but found non-significant4 with no substantial improvement in model fit, and were therefore 
removed. 
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A second series of models were fitted and compared using the raters’ average holistic score (i.e., the score 
using only the ACTFL scale, 1-9). Both models are reported in the Results section. Given that both 
models, those with analytic rubric and holistic scores, were equivalent in terms of the variance accounted 
for, and given that the holistic model is much more intuitive to interpret in terms of real-world 
implications, results from the holistic model are prioritized in the Results and Discussion sections. 
Additional discussion of this model equivalence and its likely cause is provided in the Limitations and 
Future Directions section. 

Results 

Character counts 
Descriptive statistics for character count are provided in Table 5. Participants wrote an average of about 
303.38 characters when typing and 157 characters when handwriting. These differences were significant 
(t(97) = 9.44, p < 0.001, 95% CI = 120.35, Inf]) with a large effect size (d = 1.72, [95% CI = 1.30, 2.15]).  

Table 5 

Descriptive Statistics of Total Characters Written 

 Total characters written 
 M SD Median Min-Max 
Typing, Prompt A 
 

285.65 100.87 295 90 - 499 

Handwriting, Prompt A  
 

168.17 58.21 164 58 - 268 

Typing, Prompt B 
 

322.34 102.59 301 129 - 651 

Handwriting, Prompt B  147.23 64.5 154 16 - 299 

 
Cluster Analysis 
The hierarchical k-means cluster analysis revealed two distinct clusters of participants based on frequency 
of handwriting and typing as well as self-described handwriting abilities. Cluster 1 (n = 76) hand-writes 
significantly more often in and out of class and types significantly less often in class than Cluster 2  
(n = 44). A series of Welch’s two sample t-tests (used due to unequal variance in the two clusters, see 
Appendix C for detailed summary) revealed that Cluster 1 on average perceives their handwriting abilities 
to be “neither strong nor weak,”      while cluster 2 perceives their abilities to be “weak.”      The clusters 
did not differ significantly in terms of how frequently they used typing for assessments (i.e., in class) but 
did differ significantly in terms of reported frequency of handwritten assessments. This may be because, 
at least for some assessments for some students, they are allowed to choose to handwrite or type, and 
those in cluster 1 choose handwriting more frequently. Figure 5 shows the two cluster solutions, including 
the centroid values. 

Mixed Effects Models 
The results of the two final mixed effects models (holistic, using the ACTFL scale; analytic, using the 
revised Avant rubric) are displayed in Table 6 and Table 7. The holistic model accounted for 54% of 
variance (marginal R2 = 0.54, conditional R2 = 0.65); the analytic model accounted for 55% of variance 
(marginal R2 = 0.55, conditional R2 = 0.68). School did not exert a significant effect but was retained in 
the model to control for any possible variance due to differences in the by-school groups due to 
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pedagogical practices and/or student profiles. Modality, proficiency, cluster membership (i.e., writing 
profile), and the interaction of modality and prompt (handwriting on the ‘most valuable possession’ 
prompt) were all significant predictors of score difference (see Appendix D for visualization of prompt 
interaction). In brief, hand-written scores were on average just over one ACTFL sub-level lower than 
typed scores; individuals with higher proficiency levels tended to score approximately 0.5 sub-levels 
higher overall, and individuals belonging to Cluster 2 (handwriting less often, typing more often, lower 
self-rated handwriting skills) scored higher. The interaction between prompt and modality suggests that 
students in the handwriting condition performed even worse on prompt B compared to the typing 
condition than on prompt A. 

Figure 5 

Hierarchical K-means Cluster Analysis Two Cluster Solution 
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Table 6 

Holistic Score Mixed Effects Model Summary 

Fixed effect β SE df t p 
(Intercept) 3.04 0.75 56 4.04 <0. 001 
School #2 0.24 0.21 54 1.16 0.250 
School #3 0.36 0.31 54 1.18 0.250 
Handwriting -1.18 0.24 103.4 -5.00 <0. 001 
Prompt #2 (B) 0.34 0.24 103.4 1.45 0.150 
Proficiency 
(teacher estimate) 0.47 0.14 54 3.41 <0.001 

Cluster 
membership (#2) 0.83 0.20 54 4.15 <0. 001 

Modality2*promp
t2 -0.78 0.38 54 -2.10 0.040 

Table 7 

Analytic Rubric Mixed Effects Model Summary 

saFixed effect β SE t p 
(Intercept) 9.11 2.52 55.76 <0. 001 
School #2 0.72 0.63 54 0.250 
School #3 1.03 0.91 54 0.260 
Handwriting -3.47 0.70 100.40 <0. 001 
Prompt #2 0.97 0.70 100.40 0.170 
Proficiency 
(teacher estimate) 1.43 0.41 54 <0.001 

Cluster 
membership (#2) 2.51 0.60 54 <0. 001 

Modality2*promp
t2 -2.35 1.27 54 0.040 

 
Score Differences 
Differences in scores5 were found for 56 of the 60 participants6. This can be seen clearly in Figure 6, 
which shows each individual test taker on the X axis, the ACTFL score levels on the Y axis, and the score 
achieved in each modality (modality 1, blue, is typing). Individuals are arranged from left to right by the 
net difference in scores from typing to handwriting. Three individuals scored higher on handwriting than 
handwriting, four scored the same, and the remainder performed better on typing. Importantly, Figure 6 
displays mathematical differences (or lack of difference), but should not be interpreted as a meaningful, 
consequential difference per se. That is, the difference between a score of 6.2 and 6.5 (e.g., participant 
#17, second from the left on the X axis) is mathematically different, but inconsequential in the sense that 
it falls within the same ACTFL score band of Intermediate High.  
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Figure 6 

Individual Test Taker Score Differences 

 
Note. Modality 1 is typing, Modality 2 is handwriting 

To better illustrate the consequential difference in scores between modalities, Figure 7 shows all 
participants’ scores in each modality. The red line represents the sample mean, while the black line on each 
side of the plot is the mean of the 60 scores of that modality. The colors represent the 9 different bands of 
the ACTFL scale from Novice Low to Advanced High. Typing scores are much more tightly clustered; 
handwriting scores vary widely. Figure 8 shows the same score distributions as Figure 7 with each 
participant’s cluster membership displayed. The black lines are the mean score by modality. Though Cluster 
1 self-reported significantly more handwriting and less typing, as well as higher self-perceived handwriting 
abilities, systematically higher handwriting scores for this cluster were not found.  

Figure 7 

Test Taker Scores by Modality 

 
 



206 Language Learning & Technology 
   

 
 
Figure 8 

Test Taker Scores by Modality Displaying Cluster Membership 

 

Discussion 

The primary aim of this study was to determine the extent to which previously documented nonequivalence 
in L2 Chinese writing assessments (e.g., Bourgerie et al., 2023; Zhang & Min, 2019; Zhu et al., 2016) 
generalize to intermediate and pre-advanced learner groups. Contrary to the mixed results reported in 
alphabetic language L2 writing assessment research to date, the picture in L2 Chinese seems quite clear. 
First, similar to Liao (2023), who found that typed compositions were on average 42% longer than 
handwritten ones, I found that students typed an average of about 50% more than they handwrote. Second, 
like all four of the previous studies (Bourgerie et al., 2023; Liao, 2023; Zhang & Min, 2019; Zhu et al., 
2016), I found that nearly all students scored higher on a typed task than a handwritten task, suggesting that 
these two modalities differentially measure students’ “writing” ability and therefore should not be thought 
of as equivalent. As Chapelle (2021) noted, it is critical to evaluate the validity argument for any test in 
terms of the “adequacy of what the test measures in view of the intended test use” (p. 16). Based both on 
the findings from the present study as well as those in previous studies, a conclusion can be drawn at this 
time: handwritten L2 Chinese tests do not demonstrate sufficient evidence to offer equivalent valid 
inferences about L2 Chinese writing ability, because handwritten and typed tests do not result in similar 
score profiles for the vast majority of test takers. As Bourgerie et al. (2023) argued, it is likely the case that 
‘writing proficiency’ tests for L2 Chinese are likely tapping into two overlapping but partially distinct 
constructs (handwriting and typing). Therefore, though purported to be parallel or equivalent versions of 
tests measuring the same construct (‘writing proficiency’), L2 Chinese tests seeking to evaluate writing 
proficiency (and not specifically handwriting proficiency) should be typed.  

Magnitude of difference 
One of the most important considerations when interpreting these findings is not just the presence of the 
result (the observation that typed responses systematically outperformed handwritten responses), but rather 
the magnitude of the results in practical, interpretable terms. To this end, Figure 9 and Figure 10 provide 
visual overviews of this magnitude. Figure 9 shows the entire sample (the gray lines) as well as, from left 
to right, the number of test takers who received equivalent ACTFL scale scores and those who received 
between one and four sub-level differences (with typing always outperforming handwriting). A total of 
73% of the sample (54 test takers) received divergent scores. Eight of these test takers (13%) received a 
divergent score of one full ACTFL level (three sub-levels) or more. The calculations for score discrepancies 
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here were as conservative as possible. That is, since most tests scored using the ACTFL scale cannot receive 
scores in between levels7 (i.e., it is not possible to be awarded a score of 6.5, or Intermediate High Plus), 
all scores with decimal point values were rounded down to the nearest whole number for this visualization. 
In other words, the lower of the two raters’ scores was used. Taking a somewhat less conservative approach 
and rounding decimal values at and above 0.5 up and below 0.5 down to the nearest whole number, Figure 
10 shows that even more test takers (87%) received divergent scores, with 22% of these diverging by a full 
ACTFL level or more. Based on this calculation, two test takers even received scores differing by 5 sub-
levels. Post-hoc exploratory linear regressions confirmed that proficiency was not a predictor of (lack of) 
score difference, including when heritage status was added to the model both as a separate predictor and as 
an interaction term. Similarly, Mandarin AoA was not a significant predictor of lower (or no) divergence 
in score, which may be attributable to relative homogeneity in this sample, but merits exploration beyond 
the scope of this study. Clearly, for the majority of test takers in this sample, handwriting and typing were 
not equivalent measures of L2 Chinese writing ability. Even if we were to ignore scores diverging by only 
one sub-level, given the overlap between the ability descriptors at adjacent sub-levels, over 50% of test 
takers still received divergent scores.  

In order to engage in direct dialogue with Bourgerie and colleagues (2023), cross-tabulations of convergent 
and divergent scores were tabulated (Figure 11 and Figure 12). These two figures serve to further 
corroborate the interpretations of the magnitude of the divergence between what is measured by 
handwriting and typing on L2 Chinese writing assessments. Based on similar calculations (i.e., 
conservatively rounding all values down to the nearest whole number in Figure 11 and rounding up or down 
following typical mathematical convention in Figure 12), both the convergent scores (in the gray-colored 
cells) and divergent scores (in all other cells) can be seen. Either 10 (conservative estimate) or 8 (less 
conservative estimate) test takers received converging scores. The majority of test takers received scores 
differing by 1-3 sub-levels on the ACTFL scale. 

Figure 9 

Spaghetti Plots Showing Converging and Diverging Scores (Conservative Calculations) 

 
Note. X axis 1=typing, 2=handwriting; Y axis 1-9 correspond to the ACTFL levels Novice Low through Advanced 
High. 
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Figure 10 

Spaghetti Plots Showing Converging and Diverging Scores (Rounded Calculations) 

 
Note. X axis 1=typing, 2=handwriting; Y axis 1-9 correspond to the ACTFL levels Novice Low through Advanced 
High. 
 

Figure 11 

Cross-tabulation with More Conservative Scores (Rounded Down) 
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Figure 12 

Cross-tabulation with Less Conservative (Rounded Normally) ACTFL Scores  

 
 
Atypical cases 
While the majority of test takers received scores diverging between one and three points on the ACTFL 
scale, there were also a non-negligible number who received equivalent scores (n = 8) or extremely 
divergent scores (n = 3). These atypical cases merit further exploration. The convergent group is made up 
of 8 students, the majority of which earned scores and have proficiency levels at the highest end of the 
distribution of ability in the sample (Advanced-range). In this sense, these findings are in line with previous 
research, which found that though over 80% of test takers received divergent scores, a few received 
convergent scores, and all of these were in the same range as in the present study (from IM to AM, see 
Bourgerie et al., 2023 p. 20). This group also contains three Mandarin heritage language learners and one 
student whose L1 is Japanese, suggesting prolonged durations of exposure to Chinese characters (Japanese 
also uses many Chinese characters, kanji) which may have contributed to their equivalent performances. 
These test takers also hand-wrote an average of 209 characters, about 1 SD higher than the mean for both 
writing prompts, further suggesting their relatively higher handwriting proficiency (or at least handwriting 
fluency). Additional investigation is required to determine the precise nature of this sub-group’s common 
features and why they received atypical scores, but it is safe to say that these are not likely representative 
of the norm for L2 Chinese learners or test takers. 

Of additional interest is the distribution of the other heritage learners. One additional Mandarin heritage 
learner earned scores with one sub-level of difference, while the non-Mandarin heritage learners received 
scores differing by two levels (n = 3) or three levels (n = 1). This suggests that heritage language learners’ 
abilities are not equally captured in these two modalities, and further corroborates that their language 
learning experiences should not be assumed to be equivalent or even overly similar simply because they 
are all heritage learners. Replication of the present study focused on heritage learners will be an important 
future direction for this line of research, especially to ensure testing equity and fairness for this important 
population of L2 learners. 
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The test takers with highly divergent scores all performed similarly in handwriting. That is, their 
handwriting of Chinese characters was supplemented by pinyin8, likely because they either forgot or have 
never learned (or needed) to handwrite some or much of the language they needed to respond adequately 
to the prompt (see Figure 13). These three test takers wrote 139 characters, 58 characters, and 100 
characters, respectively. However, if their pinyin syllables are added to their total syllable counts, they 
would have written 246, 108, and 130 total syllables. Unexpectedly, both raters in this study independently 
reported that their rater training instructed them to ignore all non-character production (e.g., English words, 
pinyin syllables). As such, these students’ hand-written assessments were scored without taking into 
account these pinyin syllables, in other words, ignoring between 23% and 44% of their total written 
production. This is not an isolated issue. A post-hoc t-test revealed that there was a significant group-level 
difference within subjects between the number of characters written and the number of syllables written, 
averaging 19 syllables (tokens) per test taker, (t(59) = -7.18, p < 0.0001, 95% CI [-24.19, -13.64], d = -0.31 
[95% CI -0.68, 0.05]). While the effect size was relatively small, it is not negligible, especially when this 
difference may be affecting scores. It is beyond the scope of this study to delve deeper into this issue, but I 
raise it here to further the argument that handwriting tests are insufficient as fair, consistent measures of L2 
Chinese writing ability. Even for the students who seem to have extensive handwriting training or 
experience (i.e., those with no difference in score), typing was equally effective in providing an accurate 
measure of their writing ability.  

Figure 13 

Student Handwriting Sample from the 5-point Divergence Group 

 
The stark divergences of scores received by the same test taker in these two writing modalities have 
important implications for L2 assessment theorization (e.g., writing assessment construct validity for non-
alphabetic languages) as well as L2 writing research. Succinctly, to ensure that tests and instruments are 
eliciting reliable, and validly interpretable evidence of L2 writing ability, especially under timed writing 
conditions, typing should be chosen over handwriting. L2 Chinese writing assessments are used to make a 
variety of decisions, including awarding college credit (e.g., AP and IB tests), certifying proficiency and 
biliteracy (ACTFL tests, STAMP, etc., all accepted for the Seal of Biliteracy, see Davin & Heineke, 2017), 
authorizing K-12 teacher certification (e.g., in the state of Maryland), and determining placement into 
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college language programs (Zhao et al., 2023). As such, it is critical to ask, are the assessments of and for 
learning which we are using for these and other high-stakes, mid-stakes, and even lower-stakes decisions, 
truly warranted and supported by the evidence elicited from the assessments? In other words, if we test a 
L2 Chinese learner’s writing ability using a hand-written test and conclude that they have Intermediate Low 
(or even Intermediate-level) writing proficiency, can we be certain of this conclusion? Recall (see Figure 
11 and Figure 12) that no student who scored Intermediate Low in handwriting also scored IL in typing–all 
20 of them scored either Intermediate Mid, Intermediate High, or Advanced Low. In the state of Maryland, 
an ACTFL Writing Proficiency Test score of Intermediate High is required for teacher certification 
(Maryland State Department of Education). Based on the data reported here, if a teacher candidate takes a 
handwritten proficiency test, they could score anywhere between Novice Mid and Intermediate High on the 
test and in fact have a writing proficiency level (measured by a typed test) of Intermediate High. While a 
total of 45 teachers would qualify for a license on the typed version of the test, only 13 would qualify if the 
test was handwritten. Given the strong lack of validity and reliability documented here as well as that 
documented elsewhere (e.g., Bourgerie et al., 2023, etc.), it is educationally irresponsible to continue to 
treat handwritten and typed L2 Chinese tests as equivalent for decisions at any level of stakes for any 
individual. To clarify, I am not arguing that handwritten assessments have no place. If they are to be used, 
though, they should be used with extreme caution and for clearly identified and justified purposes, and not 
presumed to be interchangeable with typed assessments. The following section offers specific implications 
for a variety of L2 (Chinese) assessment and educational stakeholders. 

Implications 

The majority of the L2 Chinese assessments available worldwide include a writing component. The decision 
to hand-write or type is sometimes determined by the test (see Table 1), but in the majority of cases, the 
decision is left up to either the test taker or a testing coordinator. Two tacit assumptions underlie this 
provision of modality choice. The first is that test takers and/or testing coordinators are well-equipped to 
make the best possible decision, that is, to identify the test version that will most accurately measure test 
takers’ L2 Chinese writing abilities (cf. Jones & Maycock, 2007; Liu, 2017). This is not always the case, 
especially given that the mere existence of these purportedly parallel versions of the test leads test takers 
and users to a second assumption—that the scores they elicit are, in fact, equivalent. Though additional 
research can (and should) be done, the evidence is clear enough at this point that timed tests using 
handwriting and typing do not equally measure L2 Chinese writing ability, or measure (at least somewhat) 
distinct constructs. Therefore, the following implications are offered to stakeholders in L2 assessment, in 
the hopes that modifications to available tests, testing policies, and test use can be better aligned with the 
reality of what is (and is not) being measured. 

First, test designers and test users must clearly specify the construct to be measured. Whether the purpose 
of a test is to evaluate global proficiency, to provide credentials (e.g., the Seal of Biliteracy, university 
course credit), to place students into or out of a program, or to evaluate students’ course-based content 
mastery and skill development, test designers must determine whether it is writing ability or handwriting 
ability which is to be tested. Conflating these, that is, assuming that handwritten assessments are equally 
capable of eliciting reliable evidence of L2 writing ability, especially in a limited time, is unjustified and 
will not result in valid inferences based on test results. If handwriting is a desired skill, it may be necessary 
to (a) allow much more time than would be required for a typed test and (b) possibly to restrict handwriting 
to the real-world tasks and genres for which it is actually necessary or used. For example, an L2 Chinese 
test seeking to assess writing proficiency via an email response task should not use handwriting, because 
in addition to lacking construct validity, this task lacks face validity and cognitive validity (emails cannot 
be hand-written). Filling out a paper-based form, however, is a task that can be done via handwriting. 

Second, testing coordinators making decisions about which version of a test to offer (e.g., for Seal of 
Biliteracy credentialing, for regular measurement of learner proficiency development in a language 
program, etc.) should select typing-based assessments, at least for L2 Mandarin Chinese. Failure to do so 
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will result in test scores which are not representative of learner abilities and will therefore be uninformative 
for desired test uses. This is especially salient for placement and course-based high stakes exams, for which 
teachers may be defaulting to hand-written assessments without considering alternative possibilities (i.e., 
typing) or the opportunity costs of hand-written assessments (i.e., inaccurate score profiles). Given that 
Zhao et al. (2023) found that many Chinese placement tests require handwriting (though as Coss, 2023, 
argues, this may be due to unexamined default policies rather than scientifically-grounded and intentional 
choices), this issue must be addressed by testing coordinators in Chinese and other (e.g., world language) 
programs and departments. 

Finally, we as a field must move away from offering allegedly parallel versions of L2 Chinese writing tests 
when these do not in fact measure the same target construct of “(communicative) writing proficiency.”      
Continuing to offer these tests enables misinterpretations, misunderstandings, and misuses of test scores. If 
our goal is to reliably assess L2 learners’ abilities and to make valid inferences based on these assessments, 
we must begin by limiting the use of hand-written tests to contexts for which hand-written writing ability 
is the desired construct to be measured, and otherwise default to typed assessments. In other words, the 
WPT, STAMP, HSK, GCSE, and IB9 Chinese tests should be revised so that typing is the default option, 
and handwriting is only made available by special (and warranted) request. 

Of course, the caveat that access to technology is required for typing assessments is acknowledged, and in 
contexts where such access is unavailable, alternative options may need to be considered. However, even 
in such contexts, if we know that handwriting is not likely to be an accurate representation of L2 writing 
ability for many, if not most or all, students, if we cannot test writing via typing, should we test writing at 
all? Does knowingly measuring an incomplete or mostly distinct construct actually meet our need for 
information gained via assessment?  

Limitations and Future Directions 

A number of limitations should be considered when interpreting the present study’s findings. First, potential 
moderating variables such as computer familiarity, keyboarding ability and writing speed (handwriting and 
typing) were not measured or modeled. Though previous research has shown limited variance accounted 
for by these variables, they may still play a role, especially because previous studies did not look at non-
alphabetic languages. Although writing behavior and preferences were included in the cluster analysis 
which was added to the mixed effects model, the instrument used to collect these data was limited in terms 
of robustness. A more detailed writing habits and perceptions survey might reveal more nuanced patterns 
and offer deeper insights into individual and group-level score variance based on writing profiles. Third, 
rater behavior and biases warrant further attention in future research. Though an analytic scale was used, 
the raters’ professional training uses holistic rubrics, so the extent to which they rated in a truly analytical 
manner should be probed. The high degree of similarity in the two mixed effects models (for holistic and 
analytic ratings) suggest that even when they should have rated analytically, one or both raters rated more 
holistically. Additionally, given that raters have been shown to be biased towards different writing modes 
(Liu & Liu, 2023) and biased to award higher scores to longer essays, follow-up analyses of potential 
systematic rater bias should be investigated, especially as it may interact with modality. Findings that rater 
behavior (e.g., intra-rater and inter-rater consistency, empathy bias) may differ by modality (Zhang & Min, 
2019; Zhu et al., 2016), further exploration of rater behavior and possible systematic biases is also 
warranted. Finally, given that a small but significant interaction was detected between prompt and modality, 
suggesting the potential for an effect of genre or topic, which has been found in previous studies in different 
populations (e.g., Yoon, 2021), future studies could incorporate genre and/or task as a variable to explore 
the extent of a modality by genre/task interaction in L2 (Chinese) writing.  

Qualitative follow-up interviews with test takers and raters, additional data sources for triangulation  
(e.g., keystroke logging, stimulated recall, handwriting recordings, etc.) as well as examinations of the 
linguistic predictors of different levels of score achievement may also offer additional insights into the issue 
of modality and test score relationships. Given that studies have shown that learners’ perceptions of typing 
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and handwriting differ widely (Zhang & Min, 2019; Zhu et al., 2016), and given cognitive validity questions 
and writing process differences (e.g., Bourgerie et al., 2023 note that typing and handwriting differ in their 
ease/difficulty of revision), these differences in perceptions and processes should be further investigated. 
Additionally, future research could explore other non-Roman alphabet languages to determine the extent to 
which findings from Chinese generalize to Japanese, Korean, Arabic, and so forth. 

Conclusion 

The present study investigated pre-advanced L2 Chinese test takers’ performance on handwriting and 
typing assessments of L2 writing proficiency. Results corroborated previous findings that, for L2 Chinese, 
choice of modality has strong consequences for test scores, and, indirectly, for inferences based on these 
tests and scores. Given the powerful washback of assessments, the focus on typing as the primary method 
of assessment will likely relieve students and teachers of some of the burden of an over-focus on 
handwriting and will also provide more accurate and relevant assessment data. As such, the many L2 writing 
proficiency assessments nationally and globally that either require handwriting or offer typing and 
handwriting as viable alternatives should transition to typing-based tests to minimize construct-irrelevant 
variance and score misinterpretations. Similarly, local L2 Chinese assessments (i.e., placement tests, 
curriculum-based formative and summative assessments) should prioritize typing for any test use related to 
L2 writing ability that does not explicitly necessitate handwriting. This shift to prioritize typing-based 
assessments will go a long way to ensure maximally-valid inferences for all L2 Chinese learners, including 
both heritage and non-heritage students, in a variety of educational contexts.  
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Notes 

1. Proficiency was self-assessed using a 5-item battery adapted from the NCSSFL-ACTFL Global Can-
Do Benchmarks (ACTFL, 2012). Participants selected the nearest description of their own proficiency 
level from comprehensible descriptors of ACTFL levels from Novice Low to Advanced High in five 
language domains: interpersonal speaking, interpretive reading, interpretive listening, presentational 
speaking, and presentational writing. Proficiency levels are consistent with what would be expected 
based on comparisons with large-scale university language proficiency assessment data (e.g., Winke et 
al., 2020). Self-assessment data were elicited prior to any writing, to avoid a bias introduced by the 
randomly assigned modality of the first or second writing task. Cronbach’s alpha for this measure was 
0.79. This set of items is available on the OSF: https://osf.io/aunxb/  

2. The majority of students completed all tasks on their own laptop computers. Two students at School 1 
used a tablet for both data collection sessions, and one student at School 2 used their cell phone for the 
first data collection session. 

3.  Initially, models were fitted for each criterion of the rubric separately. However, given the high 
correlation between scores within and between raters, these models were ultimately abandoned in favor 
of one model using the average scores as described. This is further addressed in the Limitations and 
Future Directions section. 

4. Significance levels were set at 0.05. 

https://osf.io/aunxb/
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5. For the duration of the manuscript, ‘score’ refers to the average of the two raters’ scores on the ACTFL 

scale unless otherwise specified. 

6. The four atypical (no difference in score) cases are further discussed under the subheading ‘Atypical 
Cases,'      along with test takers who received highly divergent scores. 

7. All ACTFL WPTs are double rated. Instances of rater disagreement are resolved by a third rater. In that 
sense, the two methods of score rounding here approximate a stricter and a more lenient third rater’s 
final decision about a response on which raters diverged. 

8. As is discussed later in the paper, this is common practice among L1 writers with emerging literacy and 
is treated as a normal part of literacy development. The treatment of pinyin as “not (legitimate) writing 
production” by the raters in this study, who were following their rater training, is interesting, even 
concerning, and merits further investigation. 

9. According to a recent report (International Baccalaureate, 2024), the IB tests are gradually being 
revised, and the Chinese test is slated to transition to typing only in 2028. Good news, though concerns 
about what that means for present, near-future, and past test takers’ scores remain. 
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Appendix A. Kruskal-Wallis Test Results for Demographic Variables (Between 
Universities) 

 KW chi-squared df p 
Age 0.71 2 0.70 
Mandarin AoA 1.12 2 0.57 
Average self-assessed proficiency 0.74 2 0.69 
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Appendix B. Correlations (Pearson’s r) 

Correlation r 

teachers' writing judgment and typing scores 0.46 
teachers' writing judgment and handwriting at 0.33 

students judgment and typing scores -.14 
students judgment and typing scores -.13 

 

 
Note. Correlations (Pearson’s r) between teachers’ ratings of student proficiency (twrite, tspeak) and students’ self-
assessments of their interpersonal speaking, presentational speaking, presentational writing, and average (of 5 self-
assessment scales) proficiency. 
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Appendix C. Two Cluster Welch’s t-test Results for 2-cluster Solution Group Mean 
Differences 

 M t df p 95% CI Cohen’s d 
[95% CI] 

Hand-writing 
assessment frequency 

C1 = 0.36 
C2 = 0.86 

-2.36 50.10 0.02 [-0.94, -0.08] -0.56 
[-0.93, -0.17] 

Typing assessment 
frequency 

C1 = 2.83 
C2 = 3.11 -1.48 94.77 0.14 [-0.67, 0.10] 

-0.29 
[-0.65, 0.10] 

Hand-writing out of 
class 

C1 = 0.79 
C2 = 1.82 

-7.45 91.14 <0.0001 [-1.30, -0.75] 
-1.41 

[-1.82, -0.99] 

Hand-writing in class C1 = 0.84 
C2 = 3.59 

-19.77 108.2 <0.0001 [-3.02, -2.47] -3.50 
[-4.08 -2.92] 

Typing in class 
C1 = 2.68 
C2 = 1.09 

6.07 88.52 <0.0001 [1.07, 2.11] 
1.16 

[0.75, 1.56] 
Self-assessed hand-
writing ability 

C1 = 1.95 
C2 = 2.77 

-4.37 69.661 <0.0001 [-1.20,-0.45] -0.90 
[-1.29, -0.51] 

Note. C1 is cluster 1, C2 is cluster 2. 
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Appendix D. Modality and Prompt Interaction Plot 
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