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SUMMARY: Under the background of artificial intelligence, learning analytics and 

educational data mining continuing to enter the foreign language teaching scene, the reform 

of private undergraduate German curriculum has the basis of process data collection, feature 

modeling and quantitative evaluation. Focusing on the evaluation needs of course goal 

achievement, classroom interaction quality, language ability growth and teaching support 

adaptation, this paper constructs an evaluation model for the effect of private undergraduate 

German course reform in the AI-enabled context. The classroom behavior records, 

assignment texts, test scores, platform access trajectories and feedback data in 4120 effective 

samples are uniformly cleaned, coded and associated mapped. The model consists of three 

parts: multi-source data representation, key feature modeling and evaluation output 

mechanism, and combines attention weighting, gated fusion and hierarchical scoring methods 

to complete reform effect identification and difference analysis. The experimental results on 

the validation set show that the evaluation accuracy of the model is 92.7%, the Recall is 

91.4%, the F1 score is 90.9%, and the average output delay is 1.6 seconds. The model can 

reflect the effect and change characteristics of the German curriculum reform more stably, 

and can simultaneously show the association changes between vocabulary training, oral 

interaction, writing revision and stage evaluation. It provides continuous calculation basis 

and quantitative reference for course content adjustment, teaching method revision and 

learning support configuration. 

 

KEYWORDS: Artificial intelligence; German curriculum reform; Effect evaluation; Learning 

analytics 

1 Introduction 

With the introduction of artificial intelligence, large language models and learning analytics 

into foreign language education, curriculum implementation, learning feedback and 

effectiveness assessment have shifted from empirical observation to data-driven expression. 

The text, speech, behavior trajectory and phase evaluation in language teaching can be 

continuously collected, structurally stored and entered into the unified computing link, which 

makes the effectiveness of curriculum reform have a computable, comparable and traceable 

representation basis. 

Schmidt and Strasser[1] reviewed the application of artificial intelligence in foreign 

language learning, pointed out that intelligent language learning software is promoting the 

evolution of foreign language classroom to the direction of self-adaptation and 
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individualization, and emphasized the necessity of collaborative modeling of linguistics, 

pedagogy and computer science. Huang, Hew, and Fryer[2] systematically sorted out the 

research context of chatbot support language learning, and believed that conversational 

systems have stable value in terms of instant interaction, feedback generation, and learning 

companiency. Klimova and Ibna Seraj[3] summarized the chatbot research in university EFL 

scene and gave the implementation direction of the combination of technology access and 

teaching organization in university language teaching. 

Annamalai et al. [4] investigated the English learning process supported by chatbots from 

the perspective of self-determination theory, and found that digital interactive environment 

could enhance learners' sense of autonomy, competence and connectiveness. Annamalai et al. 

[5] further analyzed the use experience of chatbots for English learning in the context of 

higher education, indicating that learners are highly sensitive to performance expectations, 

operating costs and interaction convenience. Qiao and Zhao[6] showed through a comparative 

study that AI-supported teaching significantly promoted the development of oral ability and 

self-regulation behavior. Kohnke and Moorhouse and Zou[7] discussed the application 

boundaries of ChatGPT after it entered language teaching and proposed that generative tools 

are changing the way tasks are designed, feedback is organized, and learning is supported. 

In terms of evaluation technology, Gao et al. [8] conducted a systematic review of the 

research on automatic evaluation of college text answers, and pointed out that natural 

language processing, automatic scoring and fast feedback mechanism have become important 

computing paths of educational evaluation. Wang, Cheung and Chai[9] sorted out the research 

prospect of language learning from the perspective of human-computer interaction, and 

proposed that a new collaborative relationship between artificial intelligence, teachers and 

learners is forming. Based on the meta-analysis results, Xu and Wang[10] pointed out that the 

intervention of artificial intelligence in the improvement of English learning achievement had 

a high effect size, indicating that the data-based support was no longer limited to resource 

assistance, but had a clear role in the improvement of learning results. 

The existing results provide sufficient technical reference for foreign language curriculum 

reform, but the research objects mostly focus on English learning support, oral practice, 

automatic feedback and general language training, and there are still few computational 

studies directly oriented to the effect evaluation of private undergraduate German curriculum 

reform. Private undergraduate German courses have the characteristics of strong application 

orientation, obvious differences in learning basis, high density of classroom activity 

organization and a large proportion of process evaluation. It is difficult to completely present 

the change trajectory after the implementation of the reform solely relying on final grades or 

classroom observation. There is a close relationship between course goal achievement, 

classroom interaction level, task participation quality, text expression performance and 

platform learning behavior. Only when multi-source data are put into a unified model, more 

stable evaluation results can be obtained. 

In the private undergraduate scenario, German course reform is often accompanied by 

blended teaching, task chain reorganization, frequency improvement of oral training, 

refinement of formative evaluation and reconfiguration of platform resources. The transcribed 

speech text, assignment corpus, click stream, class attendance record, discussion speech and 

stage evaluation results generated in the course operation do not exist in isolation, but 

constitute a heterogeneous data network that can be used for course diagnosis. Mapping these 

data into a unified feature space, combined with the weight learning and hierarchical decision 

mechanism, the differences after the implementation of the reform can be transformed from 

the empirical description into quantitative evidence. This method not only preserves the 

continuity of language learning activities, but also reveals the coupling changes between 
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different teaching links, so that the curriculum reform evaluation turns from single point 

scoring to whole process calculation. Therefore, the evaluation results have more interpretable 

and horizontal comparison value. 

Based on the above background, this paper constructs an evaluation model for the effect 

of curriculum reform for private undergraduate German course reform in the context of AI 

empowerment. The unified representation, feature extraction and result judgment of 

classroom behavior records, homework texts, test scores, platform access trajectories and 

questionnaire feedback are carried out, and on this basis, the influence differences of key 

features on the evaluation results are analyzed. It provides continuous calculation basis and 

implementation reference value for German course content adjustment, teaching method 

revision and learning support configuration. 

2 Related Research 

Literature [11] has conducted a comprehensive study on automatic writing evaluation in 

second language classroom, sorted out the main paths of automatic scoring, feedback 

generation and classroom integration, and proposed that automatic writing evaluation is 

changing from a single scoring tool to a computational teaching module with both diagnostic 

and support functions. The study shows that assessment activities in language courses can 

already be continuously recorded through algorithmic feedback. 

Literature [12] examined the influence of automatic writing evaluation on foreign 

language learners' writing self-efficacy, self-regulation, anxiety level and writing performance, 

and constructed an observation framework of writing performance under the condition of 

technology intervention. The results show that the algorithm feedback can enhance learners 

'ability to monitor the writing process, and also provide a basis for the dual-index modeling in 

the evaluation of curriculum reform effect. 

Literature [13] studied the learning engagement performance after the integration of 

automatic writing evaluation and teacher feedback in the technology-enabled context, and 

proposed that platform feedback and teacher evaluation should be regarded as complementary 

information sources. This study shows that learners will form different levels of response 

behavior after receiving multi-source feedback, and this level change is suitable for entering 

the unified assessment model through feature coding. 

Literature [14] used ChatGPT in autonomous foreign language learning scenarios, and 

analyzed learners' performance under the conditions of self-paced, instant question answering 

and continuous revision. We point out that generative tools are able to extend the temporal 

boundaries of learning activities and enable the learning process to retain a more complete 

digital trajectory, which provides a computable basis for platform access, task completion, and 

language revision behavior in curriculum reform evaluation. 

Literature [15] investigated the use perception of ChatGPT in language learning from the 

perspective of technology acceptance model, and proposed that perceived usefulness, ease of 

use and interaction trust would jointly affect the continuous use intention. The significance of 

this study is to transform subjective experience into quantifiable variables, so that attitude 

data can enter the assessment link together with classroom performance and learning behavior 

data. 

Literature [16] discusses the application effect of ChatGPT after it enters foreign language 

education, and the research shows that generative artificial intelligence can form stable 

support in language practice, content organization and feedback generation. This paper 

proposes that the teaching value of AI tools is not limited to the provision of resources, but 
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lies in its ability to participate in the reconstruction of teaching process, which provides a 

technical perspective for the phased evaluation of the effectiveness of curriculum reform. 

Literature [17] studies the application of ChatGPT in autonomous online language 

learning, and analyzes the way learners use the functions of explanation, example, 

continuation and error correction. It is pointed out that high-frequency interaction behavior in 

autonomous learning environment has strong representation significance, and it is suitable to 

extract key features such as learning rhythm and task viscosity through behavior sequence 

modeling. 

Literature [18] focuses on the foreign language education scenario at the university level, 

and investigates the learning activity organization and teaching adaptation mode supported by 

ChatGPT. It was proposed that the application of AI in foreign language teaching in colleges 

and universities should take into account tool functions, curriculum objectives and teacher 

regulation, which indicated that curriculum reform evaluation should also pay attention to the 

synchronous change of teaching activity structure and learning support structure. 

Literature [19] analyzed the characteristics of behavioral engagement, cognitive 

engagement and emotional engagement after the use of ChatGPT, taking the revision of 

graduate academic texts as the object. The research gives the division method of 

multi-dimensional input, which enables the text revision activity to be transformed into the 

joint analysis of multi-source behavioral indicators, and provides a transferable idea for the 

evaluation of writing training in the German curriculum reform. 

Literature [20] used mixed method to investigate learners' participation performance after 

using ChatGPT's automatic written error correction feedback, and pointed out that learners' 

acceptance, screening and reprocessing of feedback would show obvious differences. This 

study proposed that the actual effect of automatic feedback should be determined by 

combining the subsequent revision behavior, so the evaluation method combining output 

results and process characteristics was more suitable for the analysis of curriculum reform 

effect. 

Table 1: Summary of the results of the existing studies 

Reference Research Focus Technical Approach Findings Implications 

[11] 
Automated writing 

evaluation 
Automated scoring and 

feedback 
Supports diagnostic 

tracking 
Continuous 
evaluation 

[12] 
Changes in writing 

performance 
Feedback intervention 

analysis 
Links behavior and 

competence 
Dual indicators 

[13] 
Multi-source feedback 

fusion 
Hierarchical feature 

analysis 
Differentiation in 
engagement levels 

Weighted 
encoding 

[14] 
Autonomous foreign 

language learning 

Generative 
question-answer-based 

revision 

Preserves digital 
traces 

Platform 
features 

[15] 
Technology acceptance 

perception 
TAM variable modeling 

Attitudes influence 
usage 

Perceptual 
features 

[16] 
AI integration into foreign 

language education 
Generative feedback 

support 

Reconstructs 
participation 

processes 

Stage-based 
judgment 

[17] Online learning behavior 
Behavioral sequence 

modeling 
Interaction can be 

represented 
Task stickiness 

[18] 
Foreign language adaptation 

in universities 
Activity structure 

analysis 
Tool-task alignment 

Support 
structure 

[19] Engagement in text revision 
Multidimensional 

engagement analysis 
Joint representation 

of engagement 
Writing 

evaluation 

[20] 
Automated error-correction 

feedback 
Mixed-method analysis 

Combined with 
subsequent revision 

Output process 
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Existing research has formed a technology accumulation in automatic writing evaluation, 

generative feedback, technology acceptance, learning engagement, and autonomous learning 

behavior. The assessment activities in foreign language courses are shifting from single score 

judgment to continuous judgment supported by multi-source data, and the evaluation objects 

are also expanding from result text to interactive behavior, emotional tendency and revision 

process. The reform of private undergraduate German course emphasizes more on classroom 

participation, task-driven, stage training and the synchronous promotion of application 

expression. Heterogeneous data such as text, speech, behavior and feedback will be 

continuously generated during the course operation. These data were incorporated into a 

unified feature space, and combined with the weight learning, hierarchical judgment and 

difference analysis mechanism, the effect changes in curriculum reform could be identified. 

Based on this, this paper constructs an evaluation model for the effect of German course 

reform in private undergraduate colleges in the context of AI empowerment. Through the 

course process data representation, key feature modeling and evaluation output judgment, a 

calculation path for the effect identification of German course reform is formed. 

3 Effect evaluation model of private undergraduate German 

course reform in the context of AI empowerment 

3.1 AI Effect Evaluation Model Architecture for Private undergraduate 

German Course Reform 

The effect evaluation of German curriculum reform is in the middle of the link of foreign 

language teaching adjustment for private undergraduates, which not only connects the 

implementation of curriculum objectives, the change of classroom organization and the 

update of resource allocation, but also affects the revision of subsequent task training and 

support methods. After entering the AI-enabled context, class speeches, assignment texts, test 

scores, platform access trajectories and stage feed-back can be continuously collected and 

converted into structured records, which provides the basis for unified modeling and 

continuous judgment of curriculum reform effectiveness. The design of the model architecture 

is no longer just to summarize the results, but to organize the behavior changes, text changes 

and ability changes in the course implementation into computable, comparable and writable 

evaluation links. 

The effect evaluation of the German course reform for private undergraduates should not 

only keep the stage scores or the mean of the questionnaire. There was a continuous 

correlation between vocabulary training intensity, grammar task completion status, oral 

interaction frequency, text revision amplitude and stage assessment performance. Changes in 

any type of teaching activities would leave identifiable traces on learning behavior and ability 

growth. Based on this understanding, this paper divides the AI effect evaluation model into 

data access layer, unified mapping layer, timing fusion layer, effectiveness judgment layer and 

feedback writeback layer. The data access layer is responsible for collecting classroom 

behavior records, homework corpus, evaluation results and platform logs. The unified 

mapping layer completes the standardization and semantic projection of heterogeneous data. 

The temporal fusion layer retained the cumulative changes in weekly advancement. The 

effectiveness judgment layer outputs comprehensive scores and grade labels. The feedback 

writeback layer passes the results to the course content adjustment, task rhythm revision, and 

learning support configuration modules. 

As shown in Fig. 1, the model takes "multi-source acquisition -- unified mapping -- timing 

fusion -- level determination -- feedback writeback" as the main line. On the one hand, this 
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structure retains the dynamic information in the course of curriculum reform, on the other 

hand, it ensures that different teaching units can be compared horizontally under the same 

scale. Compared with the methods described only by the results of a single test or teacher's 

experience, this structure is more suitable for the implementation environment in which 

blended teaching, task-driven training and formative assessment are promoted in parallel in 

private undergraduate German courses. 

 

Figure 1: Model architecture for evaluating the effect of German course reform for private 

undergraduate students in the context of AI empowerment 

In the unified input stage, the model writes the classroom behavior matrix, assignment 

text embedding, test result vector and platform log vector into the course observation unit, and 

completes the basic representation mapping through adaptive gating, which is calculated as 

follows. 

Ht = ϕ(ΓrRtPr + ΓxXtPx + ΓqQtPq + ΓlLtPl + bh) (1) 

Here, Ht  represents the base representation of the t teaching period. Rt  stands for 

classroom behavior matrix; Xt represents the job text embedding. Qt represents the phase 

test vector; Lt represents the platform log vector; Pr, Px, Pq, Pl denote the corresponding 

projection matrix; Let Γr, Γx, Γq, Γl denote the adaptive gating factors of each input channel. 

bh represents the bias term; Let ϕ(⋅) denote the nonlinear mapping function. The function 

of Equation (1) is to compress the course process data from different sources and scales into a 

unified semantic space, so as to provide a consistent input for subsequent continuous 

calculations. 

After the generation of the basic representation, the model needs to describe the state 

progress of the curriculum reform in consecutive weeks, so the update mechanism with stage 

memory is introduced, and its calculation form is as follows. 

Ct = tanh(PcHt + PmCt−1 + PdΔt + bc) (2) 

Here, Ct represents the course state vector of the t period. Ct−1 represents the state in 

the previous period; Δt represents the change in the current period with respect to the 

previous period; Pc, Pm, Pm represent mapping parameters; bc denotes the bias term. The 

function of Equation (2) is to incorporate current observation, historical state and stage 
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change into the update process at the same time, so that the model can express the cumulative 

effect of curriculum reform instead of only retaining the single observation result. 

In order to enhance the comparability of different weekly information, the model further 

uses attention aggregation to form a global stage representation, which is calculated as 

follows. 

αt =
exp(v⊤ tanh(PaCt + ba))

∑ exp(v⊤ tanh(PaCτ + ba))T
τ=1

,  G = ∑ αt

T

t=1

Ct (3) 

Here, αt represents the attention weight of the t time period; v represents the learnable 

rating vector; Pa represents the mapping parameter; ba represents the bias term; T is the 

total observation period; G denotes the aggregated global course representation. The function 

of Equation (3) is to complete the weighted integration according to the contribution of 

different periods to the reform effect, so that high-value teaching activities can obtain a more 

reasonable expression in the overall evaluation. 

In the effectiveness judgment layer, the model generates four indicators of participation, 

completion, interaction quality and ability growth respectively according to the aggregation 

representation, and forms a comprehensive score, which is calculated as follows. 

Si = λ1Di + λ2Ui + λ3Ii + λ4Ki (4) 

where Si represents the comprehensive assessment score of the Si teaching unit; Di stands 

for participation; Ui represents task completion. Ii indicates the quality of interaction; Ki 

represents the capacity increase; λ1 to λ4 represent each dimension weight. The function of 

Equation (4) is to compress the performance of curriculum reform in different dimensions into 

unified scoring results and form comparable quantitative output. 

Finally, the model uses the probabilistic judgment method to give the curriculum reform 

effect level, and its calculation form is as follows. 

P(yi = k ∣ Si) =
exp( ηkSi + βk)

∑ exp(3
j=1 ηjSi + βj)

(5) 

where P(yi = k ∣ Si) represents the probability that the i teaching unit belongs to the k 

effect level. Let ηk denote the mapping coefficient of the k class; Let βk denote the bias 

term; j denotes the full rank category. The function of Equation (5) is to transform the 

continuous score into the hierarchical judgment result, so that the curriculum reform effect 

can be output in the form of high matching, stable promotion and adjustment, and directly 

serve the subsequent teaching revision. 

The significance of this architecture is not just to do the result generation once. The 

reform of private undergraduate German course is usually accompanied by the reorganization 

of task chain, the adjustment of oral training frequency, the refinement of writing feedback 

and the reconfiguration of platform resources. After the model retains these process traces in 

the same computing space, teachers can see the structural differences of different teaching 

units at the same stage, and can also identify the direction of the overall effectiveness of a 

certain type of teaching activities. The evaluation output obtained in this way is more suitable 

as the computational basis for curriculum revision, resource redistribution and subsequent 

experimental analysis. It is also convenient for subsequent access to fine-grained indicators 

such as voice transcription quality, text complexity, task response time and online stay depth, 

so as to maintain the expansion ability and deployment stability of the model in real German 
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teaching scenarios. 

3.2 Data representation and feature modeling method of German 

curriculum Reform process 

The data representation and feature modeling of the German curriculum reform process are 

the intermediate links of the effect evaluation model from the original record to the judgment 

output. In the implementation process of private undergraduate German courses, classroom 

interaction records, homework texts, stage test scores, platform access trajectories and 

learning feedback information will be continuously generated. There are obvious differences 

in the sources, dimensions and update frequency of these data. Only after the unified 

representation, temporal alignment and feature extraction are completed, the effectiveness of 

curriculum reform can enter a stable calculation link. To this end, this paper takes teaching 

units as the basic granularity, organizes course process samples under the weekly 

advancement structure, and successively completes standardization processing, time window 

fusion, text semantic mapping, behavior relationship composition, multimodal gated 

integration and interactive feature enhancement. 

In order to eliminate the shift of data from different sources on the numerical scale, this 

paper first standardises all kinds of original variables. The normalized expression is shown in 

Equation (6): 

zij
(m)

=
xij

(m)
− μj

(m)

σj
(m)

+ ε
(6) 

where xij
(m)

 represents the original value of the i teaching unit in the m data on the j index, 

zij
(m)

 represents the standardized result, μj
(m)

 represents the mean value of the data in the m 

index, σj
(m)

 represents the corresponding standard deviation, and ε  represents a small 

constant to prevent the denominator from being zero. The function of formula (6) is to map 

the data of different dimensions such as the number of classroom behaviors, assignment 

scores, platform stay time and feedback intensity to the same scale, and provide consistent 

input for subsequent fusion calculation. 

After obtaining the standardized results, the alignment of the course process data also 

needs to be completed in the time dimension. Considering that the German curriculum reform 

has the characteristics of stage advancement, this paper uses the sliding window method to 

fuse multiple observations in the same teaching stage, and its expression is shown in Formula 

(7). 

zit
(m)̃

= ∑ ωt,τ
(m)

t

τ=t−h

ziτ
(m)

(7) 

Here, zit
(m)̃

 represents the window fusion result of the i teaching unit at the t time 

period, ziτ
(m)

 represents the standardized observation value at the τ time in the window, h 

represents the length of the time window, ωt,τ
(m)

 represents the corresponding time weight, 

and the sum of each weight is 1. The function of equation (7) is to compress local fluctuations 

in adjacent weeks, so that classroom performance and after-school learning activities can form 

a continuous representation within a unified phase. 
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Homework texts, transcribed sentences in class and stage writing samples in German 

curriculum reform can directly reflect vocabulary organization, syntactic complexity and 

expression revision range. In order to preserve both deep semantics and explicit language 

features, this paper jointly maps the text data, whose expression is shown in Formula (8): 

si = Ps [Bi
ctx ‖ Ti

lex ‖ Gi
syn

] + bs (8) 

Here, si represents the text comprehensive representation of the i teaching unit, Bi
ctx 

represents the semantic vector extracted by the context encoder,  Ti
lex represents the lexical 

level feature vector, Gi
syn

 represents the syntactic level feature vector, symbol ‖ represents 

the vector splicing operation, Ps represents the mapping matrix, and bs represents the bias 

term. The function of equation (8) is to unify the semantic information, lexical density and 

syntactic structure in the German text into the same representation space, which provides a 

computable basis for the change of language competence after the curriculum reform. 

The behavior records such as classroom interaction, task submission, resource review and 

online stay have obvious relationship structure, and it is difficult to express the linkage 

changes between activities by only using independent statistics. To this end, this paper 

constructs a behavior relationship matrix based on time proximity and task relevance, and its 

edge weight calculation form is shown in Formula (9): 

auv = exp (−
‖pu − pv‖2

ρp
2

−
|τu − τv|2

ρt
2 ) ⋅ ξuv (9) 

Here, auv represents the connection weight between behavior node u and node v, pu 

and pv  represent the behavior attribute vector corresponding to two nodes, τu  and τv 

represent the occurrence time of two behavior events, ρp  and ρt  represent the scaling 

parameters of attribute distance and time distance respectively, ξuv  represents the task 

correlation coefficient. The function of equation (9) is to transform classroom behaviors and 

platform behaviors into graph relationships with structural connections, and retain the transfer 

characteristics between teaching activities for subsequent propagation calculations. 

After constructing the behavior relationship matrix, this paper further extracts the process 

behavior features by graph propagation, whose expression is shown in Formula (10): 

R(l+1) = ReLU(ÂR(l)Pl + bl) (10) 

Here, R(l)  represents the behavior feature representation of the l  layer, R(l+1) 

represents the updated behavior representation, Â  represents the normalized behavior 

adjacency matrix, Pl represents the mapping parameter of the l layer, bl represents the bias 

term, and ReLU(⋅) represents the nonlinear activation function. The function of equation (10) 

is to make a single behavior node not only retain its own information, but also absorb the 

influence of neighboring activities, so as to more accurately characterize learning engagement, 

interaction density, and task persistence. 

When the text features, behavior features, achievement features, platform features and 

feedback features are all encoded, the model needs to control the proportion of different 

modalities into the fusion layer. In order to avoid excessive amplification of high-frequency 

but weakly correlated information, this paper introduces a gated fusion mechanism, whose 

expression is shown in Formula (11): 

gi = σ(Pg[ci‖bi‖qi‖li‖fi] + bg) (11) 
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Here, gi  represents the gating vector of the i teaching unit, ci  represents the text 

feature, bi represents the behavior feature, qi represents the test result feature, li represents 

the platform log feature, fi represents the feedback perception feature, Pg represents the 

gating mapping matrix, bg  represents the bias term, and σ(⋅)  represents the Sigmoid 

function. The function of formula (11) is to automatically assign entry weights according to 

the contribution degree of different modes to the effectiveness of curriculum reform, so that 

the key features can obtain higher retention. 

After the generation of the gating coefficients, this paper performs weighted fusion of 

multi-modal features to obtain a unified representation of the course process, whose 

expression is shown in Formula (12): 

ui = gi ⊙ ci + (1 − gi) ⊙ (Pbbi + Pqqi + Plli + Pffi) (12) 

Here, ui  represents the fused feature vector of the i  teaching unit, ⊙  represents 

element-wise multiplication, and Pb , Pq , Pl , and Pfrepresent the mapping parameters of 

behavior, grade, platform, and feedback features, respectively. The function of Formula (12) is 

to compress the semantic expression ability, behavior participation, result performance and 

feedback perception into a unified feature space, so that the curriculum reform process can 

form an overall representation. 

In order to further strengthen the comparison ability between different teaching units, this 

paper continues to calculate the structural interaction of the fusion features, whose expression 

is shown in Formula (13): 

ei = η1ui + η2 ∑
exp( mij)

∑ exp(n
k=1 mik)

n

j=1

uj,    mij = tanh (
ui

⊤Pmuj

√d
) (13) 

Here, ei  represents the final enhanced feature of the i  teaching unit, η1  and η2 

represent the balance coefficient between local features and interactive features, uj 

represents the fused features of other teaching units, mij represents the correlation score 

between the i teaching unit and the j teaching unit, Pm represents the interaction mapping 

matrix, d represents the feature dimension, and n represents the total number of teaching 

units. The function of formula (13) is to enhance the difference recognition ability through the 

cross-reference between features, so that the changes of the same curriculum reform in 

different classes, different weeks and different task units can be more clearly expressed. 

Through the above seven steps, the German curriculum reform process data is organized 

into a unified representation with temporal, semantic and structural correlations. Such 

modeling results can not only support the subsequent overall scoring, but also serve the 

difference analysis under the influence of key features, and provide a more detailed 

calculation basis for course content revision, task rhythm adjustment and learning support 

configuration. 

3.3 Output mechanism and judgment process of curriculum reform effect 

evaluation 

The output mechanism of curriculum reform effect evaluation is located at the back end of the 

whole model, and it is responsible for four functions: feature reception, comprehensive 

judgment, level output and feedback writeback. In the process of reform promotion, the 

private undergraduate German course will form multi-dimensional changes such as 



INGEGNERIA SISMICA – INTERNATIONAL JOURNAL OF EARTHQUAKE ENGINEERING 

11 

vocabulary training, grammar tasks, oral interaction, text writing and platform learning. These 

changes have been transformed into computable enhanced features after the unified 

representation of the previous two sections. The function of the output layer is not simply 

summing, but compressing the multi-dimensional features into continuous scores, discrete 

grades and interpretable labels under the premise of maintaining the difference of teaching 

units, so that the effect of curriculum reform can directly serve the subsequent curriculum 

revision. 

As shown in Fig. 2, the output mechanism consists of a comprehensive scoring module, a 

grade judgment module, a difference marking module and a feedback writeback module. The 

comprehensive scoring module receives the enhanced feature vector, and generates the main 

score value according to four core indicators: participation, completion, interaction quality 

and ability growth. The level judgment module gives the effectiveness status of the current 

unit according to the interval threshold and probability confidence. The difference marking 

module locates the teaching links with large score fluctuations. The feedback writeback 

module synchronizes the results to the teaching content adjustment, task difficulty revision 

and resource support configuration ports. In this way, the evaluation results are no longer 

static records, but can be used as computational input for the next round of course 

organization. 

 

Figure 2: Output mechanism structure of curriculum reform effect evaluation 

After obtaining the overall score, the model also needs to decide whether the current score 

is stable enough. To this end, this paper introduces a score correction term with confidence 

constraints, and the correction expression is shown in Formula (14): 

Sî = ωiSi + (1 − ωi)Si exp( − σi) (14) 

Here, Sî represents the corrected comprehensive score, Si represents the original score, 

σi represents the degree of sample fluctuation within the current cell, ωi represents the local 

stability coefficient, and exp(⋅) represents the exponential function. The function of equation 

(14) is to suppress the interference of high fluctuation units on the final judgment, so that the 

scoring results not only reflect the course effectiveness, but also retain statistical stability. 
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As shown in Fig. 3, the level determination process is not a single threshold comparison, 

but first forms a probability distribution according to the correction score, and then combines 

with the threshold interval to complete the state output. The high matching state indicates that 

the current reform structure is in good agreement with the curriculum objectives, the stable 

advancement state indicates that the teaching organization and learning performance are in the 

sustainable interval, and the state to be adjusted is used to mark the units that need to be 

focused on observation. This process enables the implementation status of different classes, 

different weeks and different task types to obtain a consistent expression. 

 

Figure 3: Course reform effect level determination process 

In order to output the effect level of curriculum reform, this paper uses a probabilistic 

judgment function, whose expression is shown in Formula (15): 

P(yi = k ∣ Sî) =
exp( ηkSî + βk)

∑ exp(3
j=1 ηjSî + βj)

(15) 

where P(yi = k ∣ Sî) represents the probability that the i teaching unit belongs to the k 

effect level, ηk  represents the k  mapping coefficient, βk  represents the bias term, k 

ranges from 1 to 3, corresponding to the three types of state of high matching, stable 

advancement and to be adjusted respectively. The function of equation (15) is to map the 

continuous scores into rank probabilities, so that the evaluation result can output a clear class 

while preserving the proximity between classes. 

After obtaining the grade results, the model continued to generate the difference marker 

vector, which was used to identify the key fluctuation items that affected the effectiveness of 

curriculum reform. The difference labeling function is given in Equation (16): 

Mi = ‖Θ(ei − ē)‖2
2 (16) 

Here, Mi represents the difference labeling value of the i teaching unit, ei represents 

the enhanced feature vector of the current unit, ē represents the average feature center of 

similar teaching units, Θ represents the learnable projection matrix, and ‖ ⋅ ‖2 represents 

the two-norm. The function of equation (16) is to measure the degree of deviation between the 

current unit and the homogeneous mean structure, and to provide a direct basis for evaluating 

the difference analysis under the influence of key features in Chapter IV. 

Finally, the output is written back to the course adjustment module in the form of a 

structured record. If a unit deviated from the same class center continuously in vocabulary 
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training, oral interaction or task completion, the system would increase its marking intensity 

and synchronize the results to the teaching content reorganization port. If multiple units show 

a consistent rise at the same stage, the system retains the current task rhythm and support 

configuration. The writeback link formed in this way makes the evaluation model not only 

give the results, but also participate in the dynamic adjustment of the course reform process. 

For private undergraduate German courses, this output mechanism can transform complex 

teaching changes into observable, comparable and traceable status information, and provide a 

unified interface for subsequent result analysis and difference analysis. The output record also 

retains six types of fields: unit number, weekly index, grade probability, main score value, 

correction score and difference mark value, which is convenient for subsequent horizontal 

comparison, vertical tracking and batch retrieval. The database end uses the primary key 

association method to connect teaching classes, task types and time Windows. The front-end 

interface displays the result change curve according to the course weekly, so that teachers can 

directly read the stable interval and fluctuation interval in the reform promotion. This step 

also enables the model output to directly enter the subsequent statistical test and visualization 

module, and maintains a unified interface format to facilitate the subsequent module call 

chain. 

4 Analysis of results 

4.1 Evaluation and analysis of the reform effect of private undergraduate 

German Course 

After completing the construction of the effect evaluation model of German course reform in 

private undergraduate colleges in the context of AI empowerment, in order to verify the 

suitability and judgment stability of the model in real teaching scenarios, this paper selects the 

sample of German course reform in Xi 'an Institute of Translation to carry out the effect 

evaluation. The evaluation objects covered five types of course activities, such as vocabulary 

training, oral interaction, text writing, task submission and platform learning, and a total of 

4120 valid samples were formed. In order to ensure the interpretability of the results, this 

paper also verifies the model by comparing the expert ratings with the model output, and 

evaluates the structure clarity, feature representation rationality, consistency of scoring results 

and feedback usability of the model with a five-point scale. SPSS statistical results show that 

the overall mean of the model is 4.86, and the standard deviation is 0.24, indicating that the 

evaluation model has good operability and stability in the curriculum reform scenario. Table 2 

presents the results of the model evaluation questionnaire. 

Table 2: Questionnaire results of the evaluation model for the reform effect of German 

courses for private undergraduate students 

Questionnaire Item Mean 
Standard 

Deviation 

The model structure is clear and the evaluation process is complete 4.83 0.29 

The multi-source feature representation matches the curriculum 

reform process well 
4.89 0.22 

The evaluation output can reflect differences across teaching units 4.92 0.18 

The grade determination results show strong interpretability 4.81 0.27 

Feedback write-back can support curriculum adjustment 4.84 0.25 

Overall 4.86 0.24 
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It can be seen from Table 2 that the experts have the highest recognition degree for "the 

evaluation output can reflect the differences of teaching units", indicating that the model has 

strong discrimination ability in identifying the performance differences of different teaching 

units in the reform promotion. The mean value of "multi-source feature representation 

matches the course reform process well" is also at a high level, indicating that the data such as 

text, behavior, score and platform log have been able to express the structural changes in the 

German course reform more stably after unified coding. In contrast, the score of "grade 

determination results have strong interpretability" is slightly lower, but the standard deviation 

remains within a small interval, indicating that different experts still have a relatively 

consistent understanding of the determination mechanism. 

As shown in Fig. 4, the four types of core evaluation dimensions form a clearer cluster 

distribution in the latent feature space. The Participation samples are mainly concentrated in 

90.6-91.2, and the center value is about 90.9. Ability Growth is mainly distributed between 

90.8 and 91.5 points, and the center value is about 91.1 points, which is close to each other. 

Interaction Quality is mainly concentrated in 92.3 to 93.0, and the center value is about 92.6. 

The Completion sample is concentrated in 93.2 to 93.7 points, and the center value is about 

93.4 points, which is the highest position of the four dimensions. On the whole, the high 

segment is mainly composed of Completion and Interaction Quality, Participation and Ability 

Growth are distributed in a relatively low interval, and there is less overlap in each cluster, 

which indicates that the fusion feature has good discrimination ability. 

 

Figure 4: Distribution map of four-dimensional evaluation results of German curriculum 

reform for private undergraduate students 

As shown in Fig. 5, the output scores of the model are mainly concentrated in the range 

0.78 to 0.94, and the proportion of samples in the high matching state is 46.3%, the proportion 

of samples in the stable advancement state is 41.8%, and the proportion of samples in the state 

to be adjusted is 11.9%. This distribution shows that most teaching units have entered a 

relatively stable reform operation state, while there are still a small number of units that need 

further observation, which is consistent with the gradual promotion characteristics of private 
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undergraduate curriculum reform in different classes and different weeks. 

 

Figure 5: Grade distribution diagram of curriculum reform effect 

In order to further verify the performance of the model on quantitative indicators, this 

paper makes statistics from four aspects: accuracy, recall, F1 value and average response 

delay, and the results are shown in Table 3. 

Table 3: Performance comparison of the evaluation model of the reform effect of German 

course for private undergraduate students 

Method Accuracy/% Recall/% F1/% Response Delay/s 

Proposed Model 92.7 91.4 90.9 1.6 

Traditional Statistical Evaluation 

Method 
86.8 85.2 84.6 2.3 

 

Table 3 shows that the accuracy rate, recall rate and F1 value of the proposed model are 

higher than those of the traditional statistical evaluation methods, which are increased by 5.9, 

6.2 and 6.3 percentage points respectively, indicating that the model has better judgment 

ability in the identification of the effect of curriculum reform. The average response delay is 

reduced from 2.3 s to 1.6 s, which indicates that the model can complete the output faster after 

receiving multi-source features, and can meet the computational requirements of stage 

evaluation and immediate feedback of German course. 

As shown in Fig. 6, the accuracy of the model in eight rounds of verification always 

maintains a high level, and the overall accuracy fluctuates slightly around 92%, the lowest 

value is about 91.8%, and the highest value is close to 92.9%. At the same time, the range of 

changes between rounds is mainly controlled between -0.2% and 0.5%, and there is no 

obvious continuous decline or abnormal shock. The results show that the model maintains 

good stability under different batches of samples and different validation rounds, and the 

evaluation output will not be greatly shifted due to local sample disturbances. For the scenario 

of private undergraduate German course reform, this high-level stable verification result has 

strong practical significance, because curriculum reform often covers multiple teaching units 

and multiple implementation stages. If the model is too sensitive to stage fluctuations, it is 

difficult to support continuous evaluation. The present results show that the proposed method 
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not only maintains the recognition accuracy, but also has good consistency of repeated 

verification. 

 

Figure 6: Model evaluation accuracy change plot under eight rounds of validation 

As shown in Fig. 7, after the implementation of the curriculum reform, the comprehensive 

scores of the three teaching links of vocabulary training, oral interaction and writing revision 

were significantly improved. Vocabulary training increased from 78.4 to 86.7, writing revision 

increased from 76.3 to 84.9, and oral interaction increased from 74.9 to 88.5. This change 

showed that the curriculum reform in the context of AI empowerment did not only affect a 

single teaching task, but also extended to three levels of vocabulary mastery, expression 

organization and interactive reaction. Among them, the score of oral interaction improved 

most obviously, indicating that intelligent feedback, task-driven and classroom interaction 

reconstruction had a direct driving effect on German expression training. Vocabulary training 

and writing revision were also improved simultaneously, indicating that the organization of 

curriculum resources, the adjustment of exercise methods and the feedback and writeback 

mechanism had formed a relatively stable relationship between knowledge acquisition and 

language output. On the whole, the teaching activities after the reform show a consistent 

upward trend in multiple dimensions, and the output results of the model are highly consistent 

with the implementation status of the curriculum. 
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Figure 7: Comparison of comprehensive scores before and after the implementation of the 

German curriculum reform 

Comprehensive table and graphical results show that the evaluation model constructed in 

this paper has been able to more completely present the overall state, dimension differences 

and stage changes in the reform of private undergraduate German curriculum. The advantage 

of the model is not only reflected in the high accuracy, but also reflected in the ability to 

organize the previously scattered classroom behavior, text revision, task completion, and 

platform access records into a unified judgment result. The output formed in this way is not 

only suitable for single assessment, but also can support subsequent key feature impact 

analysis and curriculum adjustment decisions, providing continuous, interpretable and 

comparable quantitative basis for German curriculum reform. 

4.2 Evaluation difference analysis under the influence of key features 

In order to further identify the degree of influence of different key features on the evaluation 

results of curriculum reform effect, this paper carries out difference analysis experiments 

based on the above model. The experiment still uses 4120 valid samples, and the training set, 

validation set and test set are divided according to 7∶2∶1, and the other parameter Settings 

are consistent with those in Section 4.1. The analysis objects include four core variables: text 

semantic features, classroom behavior map features, stage performance features and platform 

interaction features. The model output was synchronously compared with the expert 

annotation results, and the comprehensive analysis was carried out by combining the feature 

contribution weight, the score difference of the course link and the ablation experimental 

results. 

As shown in Fig. 8, there are obvious differences in the clustering positions of the four 

types of key features in the 3D projection space. The sample cluster corresponding to the text 

semantic feature is located in the high-value area, and its contribution weight is 0.31. The 

characteristic of classroom behavior map corresponded to the sample cluster, and the 

contribution weight was 0.28. Stage performance features and platform interaction features 

are mainly distributed in the middle and low value area, and the contribution weights are 0.23 

and 0.18, respectively. The results show that the effect evaluation of German curriculum 
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reform does not depend on a single performance indicator, and the expression quality of 

homework text, classroom interaction trajectory and learning behavior structure jointly 

determine the ability of the model to identify the effect of curriculum reform. Among them, 

the sample clusters formed by text semantic features were more concentrated, indicating that 

vocabulary use, syntactic organization and text revision information had stronger explanatory 

power for the state of curriculum reform. The classroom behavior map feature follows, 

indicating that the relationship structure between classroom speech, oral interaction, and task 

response has become an important basis for influencing the assessment results. 

 

Figure 8: Key feature contribution weight distribution diagram 

Based on the overall contribution analysis, this paper further investigates the specific 

impact of different modules on the model performance through ablation experiments, and the 

results are shown in Table 4. The Accuracy, Recall and F1 values of the complete model reach 

92.7%, 91.4% and 90.9%, respectively, and the average response delay is 1.6 s. After 

removing the text semantic mapping, the Accuracy decreased to 89.8%, and the F1 value 

decreased to 87.8%. After removing the behavior graph propagation, the Recall decreased to 

88.1%. After removing the gated fusion, the model response delay rises to 2.0 s. The results 

show that text semantic mapping has the most obvious influence on the recognition accuracy 

of German expression quality, behavior graph propagation mainly plays a role in the 

continuous capture of classroom interaction and task correlation, and gated fusion maintains 

the stability of judgment after multi-source features are entered into a unified space. 

Table 4: Results of ablation experiments 

Model Configuration Accuracy/% Recall/% F1/% Response Delay/s 

Full Model 92.7 91.4 90.9 1.6 

Without Text Semantic Mapping 89.8 88.9 87.8 1.7 

Without Behavioral Graph Propagation 90.4 88.1 88.6 1.8 

Without Gated Fusion 89.2 88.7 88.0 2.0 

 

In order to further observe the influence ways of key features on different course links, 

this paper conducted a three-dimensional clustering comparison of three teaching links: 

vocabulary training, oral interaction and writing revision. As shown in Fig. 9, under the 
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complete model, the comprehensive scores of vocabulary training, oral interaction and writing 

revision are 92.4, 93.1 and 91.8, respectively. The three sample clusters are distributed in the 

high value area as a whole, and the oral interaction cluster is closest to the upper bound. After 

removing the text semantic mapping, the three scores decreased to 87.1, 90.4 and 86.5, 

respectively. The sample clusters corresponding to vocabulary training and writing revision 

moved to the low value area, and the decline was the most obvious. After removing behavior 

graph propagation, the three scores were 90.2, 86.8 and 89.6, respectively. The dispersion 

degree of oral interaction sample cluster increased significantly, indicating that the 

characteristics of classroom behavior relationship had a stronger supporting effect on oral 

training. In contrast, vocabulary training and writing revision are more dependent on text 

expression information, and oral interaction is more dependent on behavior sequence and 

interaction structure. 

 

Figure 9: Comparison chart of differences in comprehensive scores under different course 

links 

Combining the results in Fig. 8, Table 4, and Fig. 9, we can see that the evaluation 

advantage of the proposed model comes from the synergy of text semantic features, 

behavioral relationship features, and multimodal fusion mechanisms. The key features not 

only determine the overall score, but also affect the boundary clarity between samples of 

different grades. The analysis results can provide a more direct quantitative basis for 

subsequent course content adjustment, task organization revision and support mode 

configuration. 

5 Discussion 

Focusing on the evaluation of the reform effect of private undergraduate German course in the 

context of AI empowerment, this paper constructs a computing link consisting of multi-source 

data representation, key feature fusion, level judgment and feedback writeback, and verifies 

the stability and adaptability of the model through experiments. Different from the existing 

researches that focus on automatic writing evaluation, chatbot support or single feedback 
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analysis, this paper emphasizes the joint modeling of classroom behavior, text semantics, 

stage performance and platform log, so that the effectiveness of curriculum reform can be 

continuously presented in a unified feature space. The results show that the model maintains a 

good balance between accuracy, recall rate, F1 value and response time, which can not only 

complete the overall judgment, but also identify the structural differences of different teaching 

links. The supporting effect of text semantic mapping and behavior map propagation on the 

evaluation results is more obvious, indicating that the language output quality and classroom 

interaction structure in the German curriculum reform jointly shape the effectiveness 

boundary. On the whole, the model is suitable for private undergraduate German course 

scenarios with mixed teaching, task-driven and formative evaluation. It also provides a 

computational basis for subsequent access to voice transcription quality, syntactic complexity 

and learning path modeling, and enhances the pertinence and implementation continuity of 

curriculum adjustment. 

6 Conclusions 

Focusing on the evaluation of the reform effect of private undergraduate German course in the 

context of AI empowerment, this paper constructs an evaluation model consisting of 

multi-source data representation, feature fusion calculation, level determination output and 

feedback writeback, and completes verification on real course samples. The results show that 

the proposed model can incorporate classroom behaviors, assignment texts, stage grades and 

platform logs into the unified computing space to continuously identify structural changes 

after curriculum reform. The model maintains a good balance in accuracy, recall, F1 value and 

response time, indicating that the method not only has strong judgment ability, but also has 

the actual deployment basis. The text semantic mapping, behavior graph propagation, and 

gated fusion mechanism jointly support the stable output of the evaluation results, which 

enables vocabulary training, spoken interaction, and writing revision to enter the comparative 

analysis in a quantitative way. 

At the same time, this paper still has some limitations. The current sample mainly comes 

from the German course of the same college, and the course types, student levels and teaching 

organization methods are relatively concentrated. The adaptation range of the model in 

cross-college scenarios still needs to be further tested. Speech data and fine-grained syntactic 

information have not been fully incorporated into the unified representation, and there is still 

room for compression of instant changes and complex expression features in spoken language 

activities. While keeping the existing backbone structure stable, the following research can 

introduce cross-proofreading, voice transcription quality indicators, syntactic complexity 

indicators and dynamic sequence modeling methods to further enhance the model's ability to 

sense the details of German curriculum implementation, and improve the transparency and 

transfer ability of result interpretation. Combined with teachers' decision records and students' 

revision trajectories, a continuous assessment link closer to the teaching scene was formed. 
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